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Theke is a pretty general agreement among those who have 
' devoted any attention to Logic, that the Logical works of 
Aristotle would repay the labour of a perusal. In spite, how- 
ever, of this opinion, it does not appear that the pages of the 
Organon are often turned over by very diligent hands. Nor is 
this very difficult to be accounted for, if we consider their 
obscurity — a quahty, indeed, which they share with most of 
Aristotle's productions. It was to facilitate the study of the 
original that this translation of a portion of it was undertaken : 
and the Posterior Analytics was the portion selected, both 
because it is intrinsically the most valuable, as affording the 
greatest insight into Aristotle's views, and bringing hira on to 
the same ground with modem writers on the Philosophy of 
Science ; and because the remaining parts are already tolerably 
well known through the works of the Scholastic logicians, 
while this, though far more interesting to a student of the 
Baconian Logic, has been comparatively neglected. In the 
Introduction a sketch has been given of the whole of the 



ERRATA. 



Page 18, Note * for ^ fdffovQ tiv6c. '"'^o^ ^ fisfiovg tivSg. 

47, Note * for System of Logic, BOOK II. read System of Logic, 

BOOK III. 

. 118, Note ^ for The conclusion deducted, read The conclusion de- 
duced. 

114, for CHAPTER XII. read CHAPTER XI. 

117, /or CHAPTER XIII. read CHAPTER XII. 

121, for CHAPTER XIV. read CHAPTER XIII. 

126, for CHAPTER XVI. read CHAPTER XV. 



ADDENDUM. 



Page 4, to Note ^, add naca ydp kwivffifJLri xal Svvafug rov /ScXriorov 
doKtX ttvai. Topics, vi. 6. 



I 


r CONTENTS. ^ 


I 


■ 


1 INTRODUCTION. | 


m 


§1- 

3. 
4. 

5. 
6. 


2. Idea of Logic gathered from modern writers. . . 

Sketch of the Organon. General Logic 

Logic of Deduction 


8 
10 
16 
31 


Logic of Opinion 

Loffic of Induction. .. .. -< .< 




POSTERIOR ANALYTICS. 






BOOK I. 




§!■ 
2. 

3. 

4. 


I. Infehence. 


39 
41 ■ 


All Inference implies Antecedent knowledge. 

Reducible to three classes. 

When a conclusion is particular, the minor pre- 
miss is rather Simultaneous, than Antecedent. 

The Antecedent knowledge of a conclusion is only 
Imphctt. 

11. SCIESTIPIC pBINCIPtES 


2. 
4. 

5. 
6. 

7. 


Definition of Science. 
3. Scientific principles are in demons trable. 
Causal, and absolutely Antecedent, 
and Appropriate. 
Arc diyisible into Axioms and Theses : (he latter 

are Definitions or Hypotheses. 
Possess higher evidence than the Conclusions. 


1 


Chap. 
§1- 

2. 


III. Some truths are Indemokstsabie. 
Two opinions on Demonstration — that it is Impos- 
sible ; and that it is Circular. 
Arguments against the latter opinion. 


1 


Chap. 


rv. Universal, Essential, Commenbtjkate. . . 


44 V 


3. 


The premisses of Science are necessary. 
Definition of Universal. 


J 



r 


COKtE^S. 


n 


1 


Two klnda of Essential : the latter kind is neces- 
sary by the Axiom. 




1 






■ 0,„. 


V. COMMENSUBATE PSOPOSITIONS 


46 


1 " 


A Commensurate proposition is Essential, and dis- 
tributes the predicate. 




f 


A Commensurate subject is the lowest ineliminable 




^x Chap. 


geau3. 
VI. Scientific Principies abb Essential. . . 


48 


■ §' 


Because they are Necessary. 




1 


Arguments to show that Scientific principles are 
Necessary, 




1 


A conclusion from Contingent premisses is only 
Hypothetic ail y Necessary. 




1 


Scientific principles are Essential because they arc 
Causal. 




■ -' 


VII. Scientific Peinciples aee Appkopeiatb 


50 


f s> 


Only the Axioms are common to heterogeneous 


\ 


sciences ; for the other principles are Essential, 




\ " 


Sciences only examine their Appropriate problems. 




\Chap 


VIII. Scientific Peinciples ahe Etebnal. . . 


51 


IX. These is no Univeksai, Science 


52 


K ' '' 


Scientific principles are Peculiar to the subject- 
matter, because the conclusions are Essential. 




1 ' 


They are common to Generic and Specific sciences 
only. 




1 


No Universal science can demonstrate the Appro- 
priate or Specific principles of the particular 




■ Chap 

■ §1 


X. Hypotheses 


54 


An Hypothesis asserts the Existence of an elemen- 




tary substance or power. 




L 


Axioms need not he expressed in their mosi 
universal form. 


■ 





^^"^^^ 


§3. 


The Predicate is only assumed in DefinitioD : the 




Subject both in Definition and Hypothesis. 


4. 


Three elements, though not always expressed, are 




essential to all Bciencea. 


5. 


Hypothesis differs from Asiom. 


6. 


Postulate and Relative Hypothesis. 


7. 


Hypothesis differs from Definition, and from the 




suppositions of the geometer with respect to 




his Diagrams. 


Chap. 


XI. Axioms 50 


§1- 


Universals are indispensable to science ; but not 




the Platonic Ideas. 


2. 


The Axioms are not espressed, but implied. The 




principle of Direct proof, that both of two Con- 




tradictories cannot be true. 




The terms of syllogism are not necessarily Com- 




mensurate. 


3. 


The principle of Indirect proof, that one of two 




Contradictories must be true. 


4. 


The Axioms are common to all the sciences, to 




Dialectics, and to Metaphysics. 


-Chap. 


XII. Peculiarities op Science 57 


§1- 


The Geometrician is not bound to argue with one 




who disputes his principles, nor to discuss 




e.vttageomctrlcal questions. 


2. 


Two senses of ungeometrical. 


3. 


Geometry not liable to Dialectical fallacies. 






4. 


\Vhy Analytical reasoning is possible in Mathe- 




matics. 


5. 


Example of the Synthetical process. 


Dhaf. 


XIII. Fact and Reasoned Faci, oh Induction 


§1 


AND Deduction fiO 


Two kinds of Fact-conclusion. 


2 


Examples of Fact -conclusion which involve a Rea- 




soned conclusion. 


3 


Examples of Fact- conclusion which involve no 




Reasoned conclusion. 



The Fact and Reason may belong to different 
Sciences. 



Chap. XIV. The fiestFigoke 
Chap, 



63 

XV. Indemonbthabib Negatives 64 

A negative is indemonstrable if both its terras a. 

sttmma genera. 

XVI. Eehoe I. 



[. May be founded on supposed proof. 

!. If the conclusion is a universal affirmative, either 

both premiaseE, or the minor singly, may he 

false. 
). If (he conclusion is a universal negative, in the 

first figure, both premisses, or either singly, 

may be false. 
[. In the second figure, both premisses cannot be 

contraries of the truth. 
i. But both may be contradictories of the truth. 
1. And either singly may be contrary. 

'. XVII. EkKOB in CONCITJSION 

I. If the true conclusion ia affirmative, and the syl- 
logism in the first figure ; when the middle is 
appropriate, only the major can be false. 

!. When the middle is inappropriate the major may 
be false and the minor true : 

i. Or both false: 

I, Or the major true and minor false. 

i. In the second figure both cannot be contraries of 
the truth, but either may. 

>. If the true conclusion is negative, when the 
middle is appropriate, only the major can be 
false. 

'. When the middle is inappropriate, the major alone 
may be false. 

(. The minor alone may be false. 

). Or both may be false. 





CONTENTS. 


ii 


Chap. 


XVIU. Beginning OP KNOWiEncE 


70 


§1 


All Bcience is founded on Induction. 


-1' 


Chap. 


XIX. Ake aky Tkliths by theik own nature 




Indemonsthablb ? 


70 


§1 






2 


Is the process of Geaeralizatioa finite ? 




3 


Ib the process of Specification finite ? 




4 


Are the intermediates between two given extremes 
finite? 




5 


The same questions in negative proof. 




6 


In a circle of terms none are Antecedent or Ulti- 




Chap. 
§1- 


XX. When the Exieemes are given, . . . . 

the Intermediates are Finite, 


72 


2 


and continuous. 




Chap. 


XXI. Negative Phopositions 


72 


§1 


If the trains of Generalization and Specification 
implied in the proof of an affirmative proposi- 
tion are finite, those implied in the jiroof of a 
negative proposition are finite. 




2 


Shown in the first figure. 




3 


In the second figure. 




4. 


In the third figure. 




5. 


The trains would be limited, even though each 
conclusion were drawn in every possible mood 
and figure with different terras. 




Chap. 


XXII. The Thains ABE Finite 


75 


§1- 


Dialectical Proof: if the train of Generalization 
were infinite, Essences would be indefinable. 




2. 


Distinction of Proper and Improper Predication. 




3 






4 


Predication Proper is not Circular. 




I- ' 5. 


Rectilinear predication is finite : for both the 


_, ■'S- 


- 


bntea is finite; and therefore their sura is finite. 




Ii 


Second Dialectical proof: if no truths were Im- 
mediate, all conclusions would be Hypothe- 
tical. ! ^ 


B 



\ 



CONTENTS, 

g 7. Scientific proof: two kinds of essontial predica- 
tion. Substantive and Attributive. 

8. The Attributive nexus b finite. 

9. The Substantive nexus ia finite. 

10. Demonstration is possible, and rests on indemon- 
strable truths. 

Chap. XXIII. Ultimate Laws 7B 

§ 1. Two subjects may have an immediate connection 
with the same predicate. 

2. Immediate laws are the Elements of Deduction, 

and cannot be discovered by a Deductive pro- 

3. Immediate laws are the ultimate Atoms of science, 

4. The proof of a negative iavolves no term higher 

than the major. 
Example in the first figure in Celarent. 

5. Example in the second figure in Camestres. 

6. Example in the third figure in Bokardo. 

Chap. XXIV. Compaeisos or Paeticulab and Com- 

MENSTTBATE PeOOF 81 

§ 1. 2. 3, Particular proof may seem more perfect, as 
being Essential, and not Delusory. 
4. 5. But Particular proof ia not Essential, and Com- 
mensurate is not Delusory. 
6. 7. It shows the Cause and ultimate Reason. 
8. 9. 10. Is Antecedent ; contains the particular vir- 
tually: and is an object of Reason not of Sense. 
Chap. XXV. Compakison op ApprBMATivE and Nega- 
tive Peoop 84 

§ 1 . Affirmative proof employs fewer premisses. 
2. Needs no Negative premisses. 
8. 4. Is Prior and more Elementary. 
Chap. XXVI. Comfabison of Dieect and Indirect 

Pboof 86 

§ 1. Nature of Indirect proof. 
2, It does not rest on absolutely antecedent pre- 
misses. 



Chap. 



XXVII. COMPABATIVB PERFECTION OF SCIENCES. 8Tw 

A perfect science gives the Reason, not merely 

the Fact. 
Ib Abstract : 
and Elementarj'. 

XXVIII. Unity OF Science 87 v 

Identity Generic or Specific. 

Tests of Unity. 

XXIX. DiVEEfliTT OF Pkoop . ,■ 88 

The same conclusion is susceptible of Beveral 

XXX. Chance 88 

A matter of chance cannot be proved, 

XXXI. Sensation 89 

Sensation is not Science, because Incommensurate. 
Yet is sometimes preferable to Science, 

and might sometimes supersede Scientific inquiry, 

XXXII. Ml'ltiplicity op Scientific Prin- 

ciples 90 "^ 

Dialectical proof: some are true, others false. 

Scientific proof: Heterogeneous terms cannotenter 
into the line of predication ; and the common 
principles, or Axioms, are insufficient to prove 
the characteristic conclusions of a science. 

The number of Premisses nearly equals the num- 
ber of Conclusions. 

As conclusions are infinite, and homogeneoua 
terms are finite, the heterogeneous terms must 
be infinite. 

Some principles are contingent, others necessary, 
7. Every science has at least one Peculiar law. 

Principles cannot be even GenericaUy the same, 

XXXIII. Science AND Opinion 

The conclusions of Science are necessary. 

The ultimate grounds of Science are Definitions. 

How far the objects of Science and Opinion may be 

tlie Si 



/ 



F 


CONTENTS. 


1 


1 


Science and Opinion ate incompatible in the same 
mind. 




H Chaf. 

1 


XXXrV. Sagacity 


95 


is a rapid perception of the cause of a given phee- 


i 


BOOK II. 




Chap. 


I. pROBiEMa OF Science 


96 


§1- 


Four kinds of Problem : the problem of Fact, of 
Reason, of Existence, of Essence. 




2. 


Problem of Fact. 




3, 


Problem of Reason. 




4. 


Problem of Existence. 




5 


Problem of Essence. 




Chap. 


II. The Object of Inqtjihy is always the 






Inieemediatb 


97 


§1- 


In the Problems of Fact and Esistence we ask. Is 
there an Intermediate ? 




2 


la the Problems of Reason and Essence we ask. 
What ia the Intermediate ? 




3 


The Problems of Fact and Esistence are similar. 




4 


The Problems of Reason and Es.'sence ate similar. 




5 


The object of inquiry is always the Intermediate. 




Chap 


III. Definition and Demonstration have 






NOT THE SAME PEOTINCE 


98 


§1 


2. 3. 4. 5. 6. Definition and Demonstration cannot 






have the same province, for unity of truth im- 










7 


And because Definitions are the basis of Demon- 
stration ; 




S 


and are assumed. 




9 


In Definition there is do subject and predicate. 




10 


Definition gives an Essence, Demonstration a 






Pact. 




Chap. 


IV. Categohicai Proof of a Definition 


101 


u. 


Involves apetitio principii. 


1 


^^H 


y ..^ . 


^ 



■ 


CONTENTS. 


P 


Chap. 


V. Establishment of DEnsiTioN by Division 


102 


§> 


The proof of ti Definition by Division involves a 
petitio prtTtcipii at every stage : 




2 


and at the end. 




3. 


Its completeness may be ensured. 




4 
3HAP. 


5. Some conclusion results from a Division, but 

no Definition. 
VI. Hypothetical Pbqof of Definition, and 






PAOOP BY Definition of the Opposite 


103 


§1 


Hypothetical proof of a Definition involves Ape- 




2 


As we do not quote the Axiom to prove, so we 
ought not to define Definition in order to de- 
fine a particular object. 




3 


Proof by Definition of the Opposite involves a 




4 


Neither proof by Hypothesis nor proof by Division 






accounts for the Unity of the object defined. 


.0, / 


Chap. 


VII. Essence cannot BE Proved 


§1 


Essence is not the object of Deduction, Induction, 
nor Sensation. 




2 


Essence involves Existence, which cannot be the 
object of Definition, because Defi,nition can 
only give a single truth. 




3 


Besides, Existence is the object of Demonstration. 




4 


There is no cogency in Definition, either as to the 
Existence of the object, or as to the Significa- 
tion of the word. 




5 


Signification is not the object of Definition. 




6 


Definition is not demonstrative, not can Essence 
be discovered by Definition. 




Chap. 


VIII. Two KINDS OF Definition 


107 


§' 


Categorical proof of a Definition involves a peti- 
tio prindpit, and is Dialectical. 




2 


Knowledge of the Essence never precedes know- 
ledge of the Existence. 


1 



■1 


^^^^^^T^^'.^..- ■ 


f— - 


CONTENTS, 


1 S3 


Knowledge of Existence sometimes implies a par- 


■ 






Accidental. 


w 


Knowledge of Existence may imply a knowledge 




of the causal part of the Essence. 


5. 


Or it may imply no knowledge of the Essence. 


6. 


The Essence b the reason of the Existence. 


H.' 


The Definition of the Elementary is not ana- 


■ 


lyzable into cause and effect. 


■ Chap. 


[X. FouK KINDS OF Definition 1 10 


I s>. 


Verbal Definition. 


1 


Unity of Statement. 


W 


Beal Definition of the mediate, stating the cause. 


4. 


Omitting the cause. 


5. 


Definition of the Immediate. 


^ Chap. 

§1- 


X. Causation Ill 


Four kinds of cause. 


2. 


The Materia! cause. 


3. 


The Formal cause. 


4. 


The Efficient cause. 


5. 


The Final cause. 


6. 


The Final cause inverts the chronological order. 


7. 


The Final cause is reconcilable with the Mate- 




rial. 


8. 


Two kinds of Necessity. 


9. 


Chance. 


Chap. 


XI. Succession OF Caitse AND Effect 114 


§1- 


Cause and Effect may be synchronous. 


2. 


Or successive ; in which case the cause may be 




inferred from the effect. 


3. 


But not the effect from the cause. 


4. 


Present and Past events are discontinuous. 


5. 


The media to infer an Antecedent from a Conse- 




quent are infinite, 


6. 


^Vhether both events are past, or both future. 


7. 


Example. 

\ 



CONTENTS. 



Natural occuirenceB proeeed in Cycles similar to 
Circular Reasoning. 
9. General premisses give General conclusions. 

Chap. XII.* Establishment of Definition 117 

Essence consists of predicates confined to the 

genua, and distinguishing the species. 
It may be prored Hypothetjcally. 
The foundation of Deductive Science Definitions 
of the Elementary. 

Division shows the order of the essential ele- 
ments : 
and ensures completeness. 

Definition does not imply universal knowledge. 
The essential character of the predicates included 

must be ensured by Dialectical topics. 
Mode of determining their order ; 
And of ensuring completeness. 
Inductive mode of discovering the Definition. 
Subgenera must be defined before the genus. 

'. XIII.* Antecedent Law^b 121 

§ 1. Our data should be arranged according to their 
degree of generality. 

2. We should endeavour to discover new genera : 

3. and to trace new analogies. 

4. Problems are the same generically or specifically : 

5. or if related as antecedent and consequent. 
Chap. XIV. Relation or Cause and Effect . . 

§ 1. Cause and Effect reciprocate as media of proof : 
2. at least if the cause is commensurate. 

The same effect has only one essential cause. 
Acause,likeanetFect, maybe generic or equivocal. 122 
Example. 
Or analogical. 

Every Effect has a commensurate Cause. 
The proximate Cause is the definition of the Effect. 
Subjects which receive the same effect from dif- 
re specifically different. 

' See Errata. 




r 


C0NTENT8. 


1 §>o 


All the intermediales between a subject and its 




attribute arc causes. 


1 


But the proximate intermediate ia the cause to the 




subject. 


Chap. 


XV.* The Ohoan OF Primaht TmrxHs 126 


§1. 


Wliat is the mode and faculty of apprehending 




immediate truths ? 


2. 


The organ by which they are apprehended is not 




originally perfect, but must be developed by an 




inferior power. 


3. 


This power is Sense. 


4. 


The process of development ia Generalization. 


5. 


The organ of immediate truths must be superior 




to Science, and therefore ia Reason, 




APPENDIX A. 


AXIOM 


131 


§1- 


Forma of the Axiom. 


2. 


Opponents of the Axioms. _ 


3. 


Science that discusses the Asioms. H 


4. 


Defence of the Axioms. H 


5. 


Function of the Axioms. 9 


6. 


Ubiquity of the Axioms. 1 


7. 


Relation of the Axioms to Metaphysics and Logic. 1 




APPENDIX B. 1 


HYPOTHPePS iRft 1 


§1. 


An Hypothesis is a pecuhar principle affirming 




the existence of an ultimate Cause. 


2. 


It is defective in evidence. 


3. 


Consequences of this character. 


4. 


Art is Hypothetical. 


s. 


Relative Hypothesis. 


^^^^K ^- 


The Collocation of permanent causes is asserted 








■ Sea Errata. 




^HHbi^^H 



INTRODUCTION. 



SKETCH OP THE ORGANON. 



§ 1, In every Science may be found some general problem, 
to the complete solution of which all its inquiries converge ; some 
central idea that unites all its members in an organic whole, 
however great their variety. It is by the Idea alone that we 
can determine into how many branches an inquiry should be 
divided, and what is the relative importance of these branches; 
what investigation is essential to the science, and what ia nuga- 
tory or extraneous. 

The development of a particular Idea, curiosity to solve a par- 
ticular problem, is not a matter of accident in the history of in- 
dividuals or of nations. At one period the possession of a 
Bcience becomes a want, its problems force themselves on the 
mind, and are importunate in their demands for a solution. At 
other limes and under other circumstances the interest may be 
unfelt, and it may be almost impossible even to conceive the 
problem. This may be seen in the history of Theology, Philo- 
sophy, Political Science, Political Economy. In times unpropi- 
tious to a given study, a great and perhaps insoluble difficulty 
will be to determine what end it proposes, and what is its proper 
province. In more propitious times its questions will present 
themselves unbidden, and its olddoctrtnes,if forgotten, will be re- 
discovered. This has been exemplified in the history of Logic. 
' IB problem, the Conditions of Science, can only be a matter of 

jiosity to a scientific age: that is, either an age that actually 



MODERN WRITERS. 

poasesaes many sciences; or an age that is strongly possessed hy 
the Idea, and feels a restless aspiration to reduce it to a reality. 

The Logical problem at a certain period forced itself on the 
Greeks: it was attempted by Parmenidea and others, and re- 
ceived a provisional solution at the hands of Plato and Aristotle. 
Some time had to elapse before the inadequacy of this solution 
could be felt: for a time the interest ceased ; the idea was no 
longer a portion of the world's thought: if the old treatises 
existed, the life that once animated them was extinct; and from 
various causes men did not begin to demand a revision of the old 
solution till about the time of Bacon. Educated Europe then 
felt the same want that had been felt by Aristotle and Parmeni- 
des; and the New Organon was produced by the same idea, by 
the same desire, that had before produced the Old. The men of 
one age, however, are not all moulded by the same influences, and 
there are numerous writers since this time whose treatises have 
not much beside their name in common with the works of Aristotle 
or Bacon. Not that there is anywant of writers, who, with Bacon, 
felt the necessity of determining the Method of scientific inquiry ; 
or who, living later, when so many sciences had been actually 
constructed, and thereby so many new and glorious phseno- 
mena introduced into the world, were desirous to study the laws 
of these phtenomena, and to trace the processes by which they 
had arisen. 

That the reader may understand the nature of the following 
work, an account should be [iremised of the scope and drift of 
the general inquiry of which it forms a part. What this is has 
already been briefly intimated; but that the reader may become 
more familiarized with the conception, it may be expedient not 
to dismiss the question at once; and as Aristotle's works are 
incomplete and contain no such plan or definition, we may take a 
rapid survey of some of the independent writers on the same 
subject in modern times, whose view of the problem is essentially 
the same, however they may differ in its treatment. Hereby we 
shall gain the authority of their names for the view we take, and, 
by noticing any questions which some of them may have handled i 
and others neglected, may have an opportunity of bringing out I 
into relief the main branches into which the inquiry is subdivided. I 

§ 2. In ihc Introduction to his System of I^gic, Mr. 



■ MILL. 3 

Kanounces tiiat he is going to expound the Science of Evidence; 
^ud points out the limits that divide it fj-om Metaphysics. Logic, 
Hccording to his view, is not the science of Belief, hut of Belief so 
^br as it professes to he founded upon Proof. To determine what 
H^ts are ultimate, and what arc resolvable into others, what are 
Hfae propositions for the estahlishment of which Evidence is not re- 
■pired, ia the office not of Logic, but of the sister science of Me- 
■ftphysics. His definition is unobjectionable; but his limitatloit, 
■rhich is adopted to avoid certain matters of controversy, appears 
■p be erroneous. Relatives and Oppositea, if we may be allowed 
Bo assume an Aristotelian maxim, fall under the same science : 
^HLe scientific explanation of one Relative or Opposite is at the 
Bune time an explanation of its correlative. Now derivative 
Brnths and underived truths, concluded and unconcluded, pri- 
Hhary and secondary, are both Oppoaites and Correlatives, the 
Hne being the ei"idence and ultimate ground of the other. Logic 
Hien, if we admit the soundness of this principle, aa it treats of 
Hne former, must also treat of the latter; as it treats of the nature 
K)f conclusions, must also treat of the nature of original premisses. 
lAgain, it is a reasonable maxim 'that the same theory shouhl 

■ treat ot the whole of a class. If then Logic examines Science, 
it must not separate it into two parts, examine the one and hG' 
gleet the other, examine the superstructure, and neglect the basis 
or foundation, la other words, the same science which treats 
of one Criterion or truth-organ, must treat of all the Criteria or 
truth-organs ; that which investigates the faculty of Inferences 
must also investigate the faculty of Intuitions: that which 
examines the instrument of Mediate must examine the instrument 
of Immediate truth -apprehension. Or, to use Mr. Mill's own 
term, the science of Evidence must not content itself with exa- 
mining the nature of derivative or borrowed evidence, but must 
also ascertain the conditions of underived or unborrowed 
evidence. 

Mr. Mill allows that Logic and Metaphysics, according to his 
conception of them, will form the two halves of one whole body 
of truth; but his practice shows a closer connexion between them 
^than he allo\ys in theory. His awn treatise is an instance of the 
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impossibility of going far into the conditions of Inference 'with- 
out entering into the question of truths unsusceptible of inference: 
for though he seems to have intended to avoid the topic, and in- 
deed announces that his theory will be such as the disciples of 
Hartley and Reid, of Locke and Kant, can equally accept; yet 
the topic is broached, and he himself clearly appears as an ad- 
herent of what is called the Sensational school. 

In Mr. WhewcU's Philosophy of the Inductive Sciences the 
nature of Logic is described with great precision. It is a com- 
plete insight into the essence and conditions of all real know- 
ledge, and an exposition of the best methods for the discovery 
of new truths. Its province is to determine the difference be- 
tween true knowledge and its precarious or illusory semblances, 
and the conditions under which it is ohtaiued. Still shorter, it 
is the theory which explains the nature of knowledge, and the 
process of discovery. These deflnitiona are not so general as 
that given by Mr. MUl, which proposes for discussion all evidence 
whether scientific or unscientific ; nor do they profess to apply 
to more than one branch of Logic. Another branch investigates 
the conditions of legitimate and illegitimate Opinion. ^ Yet, as 
the highest element of an object chiefly constitutes its essence, 
and should be given in its definition, and the investigation of 
Science is of higher rank and value than the investigation of 
Opinion, the above formulEe would not be inadmissible as 
definitions of the whole genus. Logic. 

The discrimination between Scientific and Unscientific method 
has ever been the leading aim and inspiration of the genuine 
logician. We have traces of this antithesis in the fragments of 
Parmenides where be compares Reason and Opinion ; in the Pla- 
tonic contrast of Dialectical and Rhetorical reasoning; and Ari- 
stotle's distinctions between Science and Dialectics. The WTiters 
hardly deser\'e the name of logicians who confine themselves to 
examining the conditions of all reasoning, that is, the laws which 
nboth to Scientific and Unscientific or Dialectical me- 
thod, without going on to the inquiry to which this is merely 
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WHEWELL, BACON, KANT, 5 

reparatory, what are the peculiarities which constitute the 
superiority of the former. 

This inquiry ia the end proposed by the author of theJNovum 
Organum. We have here indeed but the undeveloped germ, the 
rudimentary idea of the new method : but it is the idea, the germ, 
in its full vigour and power, safe to strike deep root in all minds 
fitted to receive it, and realize its mighty destiny. It may be 
doubted whether the spirit of the method may not even now be 
better caught ftom the original work of Bacon, rough and inarti- 
culate as it is, than from the more finished treatises that have ap- 
peared after the instrument had been perfected and polished by 
L practice. This work is an instance how much less a degree of 
■ precision is required for practical purposes than is demanded in 
p Speculation. It cannot be disputed, that, by acting on men like 
Newton, Bacon was to a certain degree the creator of the modem 
sciences. Yet how little is there in his works but the reiterated 
doctrine, a thousand ways illustrated and enforced, that if any 
I thing like science was to he obtained, the preliminary observa- 
I tions must be more exact, and more numerous! That which 
F chiefly displays the greatness of Bacon's mind, and most im- 
presses the reader with admiration, is the strong faith, he places 
in the powers of the now method, and the almost prophetic insight 
with which he haUs the regeneration of the sciences that would 
ensue. And yet there were plausible objections to be urged 
against its success. There is printed among his works an in- 
Htruc live letter from a certain Thomas Bodley; which might afford 
consolation to any one who finds scepticism where he looks for 
encouragement. Bodley, though in a friendly manner, attempts, 
and that with great plausibility, to throw cold water on Bacon's 
hopes ; giving him credit for ingenuity, &c., but quoting old pro- 
verbs to the effect that there is nothing new under the sun, and 
insinuating that there was nothing new in his method; that, if 
different, at most it was but different in degree ; that philosophic 
creeds were destined to revolve, and that he was now merely re- 
viving what had long ago been exploded: that before Bacon 
many ardent enthusiasts had arisen, who had hoped by more per- 
fect methods to increase the store of hinnan knowledge, whose 
attempts had proved abortive, &c, Stc, This was from a person 
whose judgment he respected. But he felt that the difference of 



MODERN WRITERS. 



degree was a difference of kind, 
to adopt the new plan, and tin- 
The Critic of Pure Reason, o 
interests 
hihiting the structure of i 



ind continued to urge the world 

has verified his anticipations. 

Transcendental Logic, ofKant 

th the same prohlem of ex- 

ar as it calls tn question our 

r purpose. He 



I spiritual world, it is beside o' 
divides the truths that compose the body of science into two 
classes: material truths that are derived from experience; and 
those of a formative and organizing character, that are furnished 
a priori hy the mind. The object of the Critic is to specify the 
latter, and the progress of the discussion discloses his views of 
the constitution of philosophy. He divides formal principles 
into four classes, as contributed by Sense, Understanding, Judg- 
ment, and Reason. The pure or a priori Sense supplies the per- 
ception of Space and Time, creating the mathematical sciences, 
whoselawspenetrate the future structure of truth in all directions. 

The Understanding furnishes certain generic conceptions and 
asioms, under which, experiences must fall, and by which they 
must be governed. 

The Judgment, in what he calls its Reflective office, gives the 
precept of Generalization, or the command to look for Unity in 
Plurality, with the expectation of ultimately completing the pro- 
cess. In its Determining faculty it issues the precept of Specifi- 
cation, or the command to look for Plurahty in Unity, whether 
in dividing and particularizing the above-named axioms and 
conceptions of the Understanding, or in subdividing the orders 
and laws discovered by Induction. 

The Speculative Reason furnishes certain supreme Ideas, ne- 
cessary to complete the systematizing process, and to cement the 
whole of thought together in absolute unity. 

Practical Reason, besides supplying to Speculation its supreme 
Idea, creates itself the whole science of Morality. 

Thus we hare the outline and framework of the whole of 
philosophy, and of one portion of it something more. The re- 
mainder, the materials to fill up this outline, to fit into this frame- 
work, must be supplied by Sense and Induction. We see, then, 
that the purpose of Kant, as well as of the above-mentioned 
writers, was to exhibit the outlines and lineaments of Philosophy. 
Wo might quote others who have been engaged on the same 
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Bubject, but that we have already quoted enough. As these 
writers have been adduced to throw light on the views of Ari- 
stotle, we may further compare them on certain points suggested 
by his writings. 

We shall find that one problem of his Logic is the determina- 
tion of the formative truths or Axioms; or principles indepen- 
dent of Experience, and common to all the sciences. (A.) 

Another problem is the nature of the Theses, or principles 
characteristic of their appropriate science; their relation to the 
conclusions; and the shape and constitution of the whole body 
of truth in which they are incorporated. (B.) 

A third problem is the method of Induction, or the proeess by 
which principles are discovered. (C.) 

Kant's Critic of Pure Reason discusses A, which is indeed its 
great object; throws light incidentally on B; and omits C, which 
13 foreign to his plan. 

It did not belong to Bacon to recognize A ; be will not antici- 
pate a Tery definite solution of B ; and is chiefly employed on C. 

Mr. Whewell treats of B and C, and apparently of A ; but it 
is not clear where he draws the line between a priori and a pos- 
teriori conceptions : his Axioms are not similar to those of Ari- 
stotle, and contain what is characteristic of particular sciences. 

Mr. Mill investigates B and C, hut does not recognize A ; al- 
though he seems unsuccessful in explaining the principle of Uni- 
formity by Experience, and his account of the Canons of Indue- 
tioQ BBBumea the principle of Causation. 

By this time it may he hoped that we have a tolerably clear 
conception of a certain subject matter which many writers have 
considered worthy of scientific investigation. To give however 
such a definition of Logic as shall clearly show the limits that 
part it from Metaphysics, is by no means easy. If, for instance, 
liOgic is the science of Knowledge, there are some questions 
about Knowledge which Logic does not consider. The relation 
of Subject and Object, of the Mind and the World, of our con- 
ceptions of the world, and that which the world is in itself inde- 
pendently of our conceptions, are questions which must be as- 
signed to Metaphysics. These may be excluded, by ascribing to 
Logic the theory of the internal, not the external relations of 
Knowledge, What is Iho final shape and organization of human 
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Belief, what the relation of affiliation or interdependency between 
two portions of thought, whatever may he their relation to out- 
ivard existences, will then constitute the problema of Logic. 

g 3. We may nest give a rapid sketch of the contents of the 
Organon, in order to render more intelligible that portion of it 
which is here translated. If we assume that Logic has to deter- 
mine what is the perfection of the intellectual faculties, and what 
are the measures to he taken for thia end, it will inquire what is 
tiie nature of Science, and how it is to be pursued ; and what is 
Opinion, for this is often the utmost we can obtain, and how se- 
curablc, as far as may be, from error. The formation of Science 
and of Opinion, by which we mean any unscientific belief, is 
partly similar, partly dissimilar. Logic, then, will naturally fall 
into three divisions : — 

(A.) The genericbranch, which treats of reasoning in general, 
whether the result is Opinion or Science. 

(B.) Tlie specific brsmch, which treats of reasoning the result 
of which is Science, Inductive or Deductive. 

(C.) The .specific branch, which treats of Dialectical reasoning, 
the result of which is Opinion. 

(A.) This branch is contained in thePrior Analytics, to which 
we may append the Herraenia and Categories. The first of these 
treats of Syllogism, the second of Propositions, the third of 
Terms. Tleir contents are well known, having been transfused 
into the works of the scholastic logicians, whose only fault was 
that they did not sufficiently perceive that these were merely 
preliminary inquiries. The principle involved in all Syllogism 
is the dictum de ornni el nullo,' which it will appear is identical 
' with the Axiom, or the principle of Contradiction. When 
Dugald Stewart observes that the whole of the science of Syllo- 
gbm is comprised or implied in the terms of one single Aiiom, 
his assertion is quite correct ; the doctrine of Syllogism merely 
determining, on the authority of the A\iom itself, under what 
conditions the Asiom is applicable. 

His assertion, however, (Philosophy of the Human Mind, 

, part 2, chapter 3,) that the object of Aristotle is to demonstrate 

by abstract reasoning the conclusiveness of demonstration, to 

' Soe AjipeniiU, (A.) 




demonstrate by the syllogistic theory the validity of the syllo- 
gistic theory, is totally unfouniied. No doctrine is enforced 
with more emphasis by Aristotle than this, that some truths are 
indemonstrable : and the very proposition he instances as being 
plainly indemonstrable, both as posaesaing already the highest 
possible evidence, and as required for the demonstration of other 
truths, is the Axiom or principle of Syllogism.' To show the 
Emits of its application, he employs the principle itself, because 

»it is supreme, and there was no higher authority to which he 
loould appeal. 
The laws of Modality are investigated in an inquiry that 
la preliminary to the theory of Science, as a certain modality 
of premisses and conclusions is an essential characteristic of 
science. Modality is sometimes called Matter, and it is a com- 
mon doctrine that matter is extralogical, and this would seem 
to exclude modality from the consideration of Logic. Now the 
expression, that matter is entralogical, may mean, that, though 
Logic examines Science, Astronomy for instance, yet it teaches 
nothing about the stars, the subject-matter of Astronomy. 
For every science has its own subject-matter or province mth 
which no other science interferes. But though Logic teaches 
nothing about the matter of Astronomy, yet, as a science. Logic 
has its own subject-matter, to wbicb Astronomy is equally a 
stranger. So the matter of Chemistry is e\tralogical, and the 
matter of Logic is extra chemical. However, it is too evident a 
fallacy to infer, that because the matter (of other sciences) is 
extralogical, therefore Modality, sometimes called Matter, is 
extralogical. But it may perhaps be urged, that none hut the 
professor of a particular science can know the modality of a par- 
ticular proposition ; and therefore it cannot be treated of by 
Logic. But Logic is equally ignorant of the quantity and quality 
of the proposition arising irom the connection of two terms, and 
yet it investigates the laws of quantity and quality : it will 
therefore investigate Modality as it does quantity and quality, 
that is, hypothetically. 

If the words Matter and Form are used in the Kantian sense, 
, then it must be remembered that the notions of necessity and 

' See Appendii, (a.) 
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contingency compose, according to Kant, part of the formal 
furniture of the mind, and in this view Modality would fall 
under the province of Logic. 

Another suhject discussed in the Prior Analytics is the fact, 
that false premisses may give a true conclusion, i. e. that an 
hypothesis is not sufficiently established hy showing that its con- 
sequences agree with pheenomena : and the mode in which pre- 
misses and conclusions may reciprocate ; inquiries which seem 
to he a preparation for explaining the nature of Analytical and 
Synthetical reasoning,' and the method of testing Hypotheses. 
Also a slight and inadequate account of Induction is given. In 
general it must be confessed of these treatises, that the investi- 
gations are carried out with a minuteness that may be curious, 
but is not otherwise either interesting or valuable. 

§ 4. Having concluded the generic theory of Syllogism, we 
proceed to its specific peculiarities. 

B. We treat at first of Deductive Science ; and this division 
leads us naturally to inquire, to which class does Logic itself 
belong, Deductive or Inductive ? Aristotle treats it deductively, 
for he begins * by defining Science to be the reference of the 
laws of phenomena to their causes. We must not suppose 
however that he was entitled to assume a definition, as in the 
simplest mathematical sciences, without any justificatory inquiry. 
Logic, like Politics, is a practical science ; its reasoning is Ana- 
lytical, and the basis of its reasoning the conception of an end 
to be attained. As the end of Politics is happiness, or some- 
thing similar, and its problem the measures and machinery by 
which it may be promoted ; so the end of Logic is science, and 
its problem the process of discoverj-: and the justification of the 
principle it assumes, that is, of the end it proposes, would ap- 
pear to consist in the proof of two propositions ; these proposi- 
tions are : that no higher end is practicable, and that there is no 
insurmountable obstacle to the attainment of the end proposed. 
When these are proved, we may assume that the end is rightly 
selected, and that the theory rests on its appropriate basis. 
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Now with regard to the former point, there are none who 
maintain that the aim selected is not sufBcicntly high : for the 
dissentient school contends that it is only too ambitioua, inaiat- 
ing that science must renounce the hope of diacoTering Causes, 
and content itself with a humbler aim, the knowledge of Laws. 
The legitimacy of the hypothesis then depends on the other 
point, the truth of the auppoaitiona analytically involved, or the 
feasibility of the steps demanded : what these are we shall pre- 
sently examine. 

Meantime it muat be observed, that the main characteristic of 
Aristotle's Logic, which ia both the foundation of the reat of his 
own theory, and brings him into contrast with a modern school, 
is his attributing to science the investigation of Causes, Many 
writers — for instance, Hohbes, Berkeley, Hume, Brown, Dugald 
Stewart, Comte — deny the existence of any thing like causation, 
maintaining that what is so called is merely the invariable, but, 
for all we know, arbitrary, conjunction of antecedent and conse- 
quent. The maintainers of this theory confess that the belief ia 
natural causation is an universal instinct, which has been the 
great impulse to scientific research. They seem to have for- 
gotten the mathematical sciences ; for no one could maintain 
that the attributes of figure and number — for instance, that the 
interior angles of a triangle are equal to two right angles, or 
that three is the cube root of twenty-seven — axe merely arbitrary 
and fatal ; and it haa not been shown why physical cause and 
effect are not as naturally connected as mathematical subjects 
and attributes.' 

To abandon the notion of Causation is to abandon the notion 
of Necessity as a characteristic of knowledge ; for however con- 
stant and fatal the conjunction of two terms may be, yet if we only 
perceive them in juxtaposition, unless wo perceive the manner 
in which they are locked and linked together by their esaencea, 
we cannot recognize the necessity of their connection. 

If however we introduce the notion of Cauaation and intelli- 
gible Necessity,^ we are inevitably led to rest science on defini- 
tions : for in order to perceive the essential interpenetration of 
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any two teems, we must have a distinct conception of their 
essence, and the expression of such a conception is Definition. 

From this consideration some characteristics of scientific pro- 
positions might be deduced, which will he found to distinguish 
them from dialectical propositions. The terms of a scientific 
proposition, being essentially counected, will be coextensive or 
commensurate. ' Again, if the diversity of sciences depends on 
the diversity of the genus investigated, and Nature is heteroge- 
neous, there will he a multiplicity of sciences ; ^ and as the same 
predicate cannot be homogeneous to two heterogeneous subjects, 
the same predicate will not enter two different sciences, but 
every scientific proposition will be confined to its one appropriate 
science. Whilst these are necessary, essential, coextensive, 
appropriate ; dialectical predicates and propositions are contin- 
gent, accidental, incommensurate, and promiscuous or indeter- 
minate. 

If the conclusions of science must satisfy these conditions, it 
is not difficult to see what must he the nature of its foundations. 

(1,) Definitions will he required, both of subject and of attri- 
bute, both of the compound and of the elementary. 'The defi- 
nition of the elementary will not be further analyzable ; the 
definition of the compound and dependent must contain its 
elements and antecedents : and thus its parts wiU correspond to 
the premisses and conclusions of a syllogism. 

(2.) But we need more than Definitions : if we have merely 
these, our conclusion will he merely hypothetical. To give it a 
categorical character, we must be able to assert the real existence 
of the subject in which the attribute inheres, or of the primary 
power or elementary substance which generates the remote con- 
sequence. The proposition containing; this assertion is called 
the Hypothesis. 

(3.) If we are not sensible of wanting more than these, still 
there is another principle which we always tacitly assume. In 
passing from any premisses to a conclusion, we rest upon the 
Axiom, or the principle of syllogism. The intuition of this 
principle constitutes the reasoning faculty. It is not always 
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used in its widest extent, in which it is 

mathematics it is merely regarded ai 
The Topics of Dialectics and Rhetoric aj 
of the Axiom. 

These elements of knowledge, which form the hasis of Dediic- 
tive science, will form the conclusions of Inductive inquiry ; • for 
general the problems of all sciences may he divided into 
four classes : — 

(1.) Is it a fact, that a given subject possesses a given attri- 
[tbute ? 

(2.) What 13 the reason of the fact, that a given subject poa- 

iBses a given attribute ? 

(3,) Is a given conception of an elementary substance or 

iwer imaginary, or real ? 

(4.) What ia the character of a certain primary substance or 

Hj'potheais and Definition, 
the result of Inductive inquiry, and the basis of Deduction. 
The second problem should be answered by Demonstration, and 
its answer will contain the solution of the first. 

We may now consider the question suggested above, what 
suppositions are involved analytically in the hypothesis, in the 
possibility of science such as we defined. They are two ; the 
one may be called an ontological, the other a psychological pos- 
tulate. As science ^ professes to explain causes and answer 
every Why ?, the series of genera and differentise that enter into 
the composition of an object must be finite, for the cause of a 
generic property ia to be found in the definition of the genus ; 
and there would be no exhausting the series of possible ques- 
tions, why a subject possesses a given generic property, unless 
the number of genera and differentiae contained in the subject is 
finite. And as the aeries composing the fonaal cause of a sub- 
ject must come to an end, in order that we may reach the formal 
element that is immediately connected with the predicate ; ao 

,u8t the seriea of material, efficient, and final causation come 
order that we may eshaust the questions Why?, 

'hen the immediate antecedent happens to he a term in the 
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: final seriea. On these suppositions de- 
reoIiziDg the scientific idea. Unless we 
have first Causes, and unless the series of General izatiou is finite, 
we have no basis of Demonstration. Both of these suppositions 
— that the chain of antecedent causes to any consequent, and the 
number of specific elements in any essence, are finite — are ex- 
pressed by Aristotle in the assumption, that every object is 
definable, for the definition includes every kind of cause; and this 
may be called an Ontological hypothesis. 

This supposition however that there aie indemonstrable truths 
is not alone sufficient to show the possibility of Demonstration : 
we must further assume that ive have some faculty or faculties 
corresponding to these truths, and capable of apprehending 
them : Aristotle asserts' that Sense and Reason are such facul- 
ties : and this may be colled a Psychological hypothesis. These 
two hypotheses, then, are indispensable to the theory of science. 
Iiet us first consider the Psychological hypothesis. 

Upon this subject bear the controversies about the Criterion or 
Organ of truth. Philosophers were divided into those who 
denied and those who maintained the existence of a Criterion : 
the former ivcre the Sceptics. Those who maintained a Crite- 
rion either advocated a. simple or a mixed Criterion : the ad- 
■vocates of the former were divided into Sensationalists and 
Rationalists, as they advocated Sense or Reason ; the advocates 
of the latter accepted both Sense and Reason. Demociitua and 
Leueippus were Sensationalists : Parraenides and the Pytha- 
goreans were Rationalists : Plato and Aristotle belonged to the 
mixed school. Among those who advocated Reason as a Crite- 
rion there was an important difference : some advocating the 
common Reason, as Heraclitus and Anaxagoras: others the 
scientific Reason, or the Reason as cultivated and developed by 
education, as Parmenides, the Pythagoreans, Plato and Aristotle. 
In the Republic," Plato prescribes a training calculated to prepare 
the Reason for the perception of higher truths, Aristotle re- 
quires education for the Moral Reason. The older Greeks used 
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the word Measure instead of Criterion : and Protagoras liad said 
tliai Man was the Measure of all truth. This Aristotle interprets 
to mean that Sense and Reason arc the organs of truth ; ' and he 
accepts the doctrine, if limited to these faculties in a healthy and 
perfect condition. These names then cannot properly be ranked 
among the Common Sense philosophers, where they are placed 
by Sir William Hamilton. 

The manner in which the Will ia the Criterion of moral truth 
may be left to the theory of Morality. It is where the faculty 
has to he trained before it is capable of perception, as in the 
fine arts and morals, that the theory of the Criterion is most 
difficult, and it is here that the Sceptics find it most advan- 
tageous to maintain the controversy. There is nothing on the 
subject in the Organoa. 

When Reason is said to be an Organ of truth, we must include, 
besides the intuitive, the syllogistic faculty. This is the in- 
strument of the mediate or indirect apprehension of truth, as the 
other of immediate. The examination of these instruments, in 
order to discover their capabilities and right use, ia Logic. 
This appears to be the reason why Aristotle gave the title of 
Organon to his Logic. So Epicurus called his the Canon or 
Criterion. The controversy on the Criterion is to be found at 
length in Sestus Empiricus De Criterio. 

What we have denominated the Ontological hypothesis of 
Deductive Logic, the finiteness of generalization, appears to he 
the same as the hypothesis demanded by General Logic, the 
existence of universala, and the hypothesis of Inductive Logic, 
the uniformity of nature. General Logic demaoda the exist- 
, ence of univeraals^ ; for though it would be possible to reason, 
aa Aristotle observes, without the Platonic Ideas, it would not 
without univeraala ; for without theae there could be no middle 
term (which is always universal), and without a middle term no 
ayllogiam. Inductive Logic also makes a similar hypothesia, 
under the name of the Inductive principle, the belief that Na- 
ture is a " tissue of laws," or that she is " stable and uniform." 
These hypotheses, which are necessary for Syllogism and In- 
duction, do not appear essentially distinct from the hypotheais 
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wliich is necessaTy foe Demonstration. For the same tendency 
that made us reduce the number of particulars by ranging them 
under universals would impel us to reduce those universala by 
ranging them under others still higher ; and the aimplifjing 
process, which began hy reducing the Infinite to the Many, 
would not desist till it had reduced the Many to the One. 

Besides the existence of universals, Deductive Logic makes 
the hypothesis that every event has a cause, and that the chain 
of causation is finite. As, however, the reduction of u 
sals to the one appeared the work of the same principle that 
reduced the infinite to universals, and was not the matter of a 
distinct postulate, eo the principle of looking for an absolute 
primary may be considered the same as that of looking for an 
antecedent, and does not require a separate hypothesis. 

The principle of the finiteness of the chains of generahzation 
and causation belongs to the science of Being. In the Orga- 
non the argument is led so far, and then dropped. The pria- 
ciple is asserted and briefly considered in the Metaphysics, ' 

These hypotheses of Deductive Logic — the necessity of 
assuming an absolute termination to the generalizing si 
an absolute beginning to the chain of antecedent and consequent, 
if science is to be possible — are recognized hy Kant, and ascribed 
to the Reflective Judgment and Reason, The fact that laws 
can thus be given to Nature by the mind, he calls its autonomy 
or legislative power. He connects the law of Generalization 
and Specification with the teleological principle, by which we 
introduce final causes into natural science. As the organization 
of objects is determined by their end or destiny, so. if the end of 
Nature is to be known, she will obey any laws which are tlie 
conditions of being known : and as the condition of her c 
prehensibility is the finiteness of the above-mentioned processes, 
it follows that these processes are finite. 

I 5. The Inductive method shall be considered after we hare | 
discussed the nature of Dialectics. ^ 

(C.) Dialectics is defined^ to be the method of arguing with 

■ Mstaph, ii. 3. 

' WlBolog i^' ijc SmiriVDiitBa wl 
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ibability on any given problem, and of defending a tonet 
irithout inconaistency. 

We cannot always, for instance in the practical affairs of life, 
argue witli scientific rigour, and even the scientific method by 
which we discover principles must differ from that by which we 
develope their consequences. Besides then the doctrine of De- 
monstration and of Scientific Induction, we require a theory to 
unfold all the possible kinds of argumentation and less rigorous 
methods of fottiiying an opinion. 

The Aristotelian Dialectics must be distinguished irom the 
Dialectics of Plato, who included under this name his Metaphy- 
sics or Philosophy, as well as the Aristotelian Dialectics. Now 
his Philosophy was a determinate science with a determinate 
province, whereas the latter is unscientific reasoning in any pro- 
vince whatsoever. It was very natural, however, to call them by 
the same name. Dialectics, as we shall see, or something like 
it, must always be employed by sciences that have to establish 
their first principles; for its great function is to examine hypo- 
theses, and test their legitimacy by deduction of their conse- 
quences. In this respect it presents an antithesis to the Mathe- 
matical sciences, which rest on given principles, and have only to 
unfold them; and this is the function that, in speaking of Dia- 
lectics, Plato generally has in his eye. Philosophy presents the 
game contrast to the Deductive sciences; for at its outset it has 
no definite principles, and to fis them must employ a Dialectical 
method. There is a greater air ofliberty and independence about 
both Dialectiea and Philosophy ; the sciences have their task im- 
posed them; certain principles are rigorously prescribed from 
which they must not depart; whereas the office of Dialectics and 
Philosophy is the determination of principles; and every thing 
is subject to their criticism. Both too have an air of univer- 
sality: for Philosophy, considering the supreme sources of the 
systematic unity of nature, contemplates to a certain degree the 
provinces of all the sciences : and Dialectics is not, like science, 
divided into branches, but is opinionative argumentation in all 



I 



T8 LOGIC OF OPINION. 

proyinceH indiseriminately; a fact, Aristotle observes,' that ac- 
counts for their confusion. Besides using Dialectics as a name 
for Philosophy, Plato as well as Aristotle applied it to any rea- 
soning not founded on scientific principles. 

As the ancients confounded it with Metaphysics, so in modern 
limes it has been confounded with Logic. The popular notion 
of the latter, prevalent among the lay public, though not per- 
haps among professed logicians, exactly correspords to the na- 
ture of Dialectics. It therefore may be worth while to point out 
their relation. Dialectics, like Science, is not Logic, but the sub- 
ject-matter of Logic. Logic considers Astronomy, but b not As- 
tronomy, and similarly she contemplates Dialectics, but is not 
Dialectics. The stars are the subject-matter of Astronomy, and 
the animal kingdom of Zoology; butthe stars are notAstronomy, 
nor are animals Zoology. So Dialectics is a subject-matter of 
Logic; is handled, anatomized, and its conditions determined by 
Logic; but for all that it is not Logic, any more than the animal 
kingdom is Zoology, or the vegetable kingdom is Botany, If 
Dialectics is Logic, then Ethics is Logic, and Chemistry is Logic ; 
for there is the same relation between Logic and Dialectics that 
there is between Logic and Science. 

It must be observed, however, that as Science is chiefly cha- 
racterized, by its peculiar propositions or Theses, while the com- 
mon principles are unimportant; so Dialectics is characterized 
by its common or topical propositions, all of which may apply to 
any one subject, and any one of which may apply to all subjects ; 
(for which reason there is but one Dialectics, while there are many 
sciences ;) from which it follows, that the Logic of Dialectics, which 
enumerates these topics, will go further to constitute the dialec- 
tician, than the Logic of Science, which cannot enumerate the 
Theses, to confci the possession of a particular science. * In this 
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CONTRAST OF DIALECTICS AND SCIENCE. 

iglit the theory of Dialectics may be considered to be an inte- 
' grel part of Dialectics; and thus it happens that, though Dia- 
lectica and Logic are related aa Logic and Science, yet there is 
a closer connection between the former than between the latter. 
At the risk of creating confusion, we must notice that the word 
Logic, aa applied to the Science of Evidence, and aa we have 
hitherto used it, is modern. Aristotle's term for this theory is 
Analytical Science.' When he uses the word Logical, he uses it 
aa equivalent to Dialectical; and he generally uses it when he 
wishes to oppose the Dialectical to the Scientific. It, or some 
cognate, will occur in several of the passages we shall proceed to 
quote, but to avoid confusion we shall always translate it by the 
word Dialectical. 

(1.) An argument is Dialectical that rests on Inappropriate 
^^K principles, that pursues an Inappropriate method. 
^^B As in Physical science the Appropriate method ia Inductive, 
^^KDialectical is often opposed to Inductive. 

^^P Dcmocritus reasoned inductively, and is instanced as using a 
^B Physical and Appropriate, not a Dialectical, method. Others 
^H were great dialecticians but no observers, and therefore unsuC' 
^ cessful in their physical theories. Great familiarity with phte- 
nomeaa ia necessary for the Physical philosopher,'^ 

The forced and strained theories of philosophers are due to 
their perverse method. They make every thing bend to certain 

IMSumed dogmas, instead of being guided bj observation.' 
The more abstract a Dialectical proof b, the wider it departs 
firom the Appropriate principles.* 
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The theory of the Platoniataarosefrotn their Dialecticalmethod, , 
for they were the first great dialecticians.' 

Dialectical method is, however, not always opposed to Induc- 
tion : it is applied to unscientific argument when the appropriate 
principles are Deductive. There are two " examples of this in the 
following treatise. 

So Ut as a Dialectician or Rhetorician employs the appropriate i 
principles or appropriate method, he ceases to be a Dialectician, ' 
and bis argument becomes scientific.^ 

(2.) Another mode of expressing the peculiarity of Dialectics 
as opposed to Science we have in the Bhetoric; that it has no 
pecuhai or approprinte subject genus.* Its arguments will apply 
to heterogeneous subjects ; * whereas no scientific proof can 
migrate from its original science :^ for every science has a deter- 
minate province, and, while there is hut one Dialectics, there are 
as many sciences as there are provinces. This property of 
Dialectics is equivalent to the former, that it disregards the 
Appropriate method. 

(3.) Or we may characterize Dialectics hy saying that its 
treatment of any particular matter will he accidental,' whereas 
scientific propositions are all essential to their suhject-malter,^ 
This follows from the preceding: for any argument or medium 
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C0NTHA8T OF DIALECTICS AND SCIENCE. 

of proof essential to a subject would be commensurate with the 
limits of the subject, and peculiar and appropriate to that deter- 
minate genus. An accidental proof may be good Dialectically, 
but if it claims to be Scientific, is Sophistical.' 

These three propositions then express the nature of Dialec- 
tics, and they may all be considered as identical; — 

(1.) That it employs an inappropriate or unscientific method. 

(2.) That it has no determinate matter, but employs considera- 
tions equally applicable to heterogeneous subjects. 

(3.) That its statements are not essential to the subject of 
discussion, but accidental. 

The uses of a method thus characterized are said= to be 

(1.) As an intellectual exercise. 

(2.) In the common intercourse of life ; for if we would per- 
suade men we must appeal to thetr own opinions and convictions. 

(3,) Aa an organ of the inductive sciences, for the discovery 
of Principles. To this last use we shall recur hereafter. 

Its features are moat distinct in the form Pirastike, to which 
its terminology originally belongs ; and which we will therefore 
consider. 

Pirastike is the examination of the pretender to a science, 
with a view to ascertaining his real knowledge, by one who 
makes no similar pretensions.* We have celebrated examples 
of this in the encounters of Socrates with the Sophists. Some 
of these professed universal knowledge, and gave oracular 
answers on any subject to all inquirers. Socrates would 
estract a dogma from them, and after eliciting further explana- 
tory or justificatory statements, would put all their assertions 
together, and show that they were self- contradictory, or led to 
some acknowledged error. It is said that he was as dangerous 
to the incompetent statesmen of his age, as to its false teachers. 

' iiriirraaSm rby oopionitjji rpo- irpoBtrDioifiiiiav. — Soph. El. 11. 
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If the examiner is himself ignorant of a acience, by what 
premisBea can he expose the false pretensions of another who 
profeBses to know the science? ' The propositions he emploja 
must be concluiions or dependent truths, which would ha 
known to one who was master of the science,* but which also 
may he known to one who cannot deduce them from their ap- 
propriate pTinciples,3 without which knowledge is unscientific. 

The process was finally subjected to strict rules, chiefly 
calculated to secure the division of labour, by confining c 
party to the defensive, the other to the ofienaive, to avoid 
confusion, and prevent the dispute from becoming interminable. 

The Answerer, the person who maintained the defensive, 
began by enouncing some dogma or Thesis * which he \ 
willing to defend. This Thesis must not be confounded with 
the scientific principle ; though, aa the first truths of a scie 
were submitted to a Dialectical examination before they were 
recognized, the two meanings would often coincide. 

It was the ofiice of the Questioner to show that this Thesis 
led to obviously false consequences, or could not be defended 
without an inconsistency. For this purpose he had not the 
licence of the Orator, who may argue triumphantly from aa- 
sumptions his adversary would never concede, and obtain in 
cible data from unscrupulous witnesses, but was confined to 
propositions allowed by his opponent, and extracted by ques- 
tioning, which made the process a series of Questions and An- 
swers. And the Question was to he such as could be answered 
by a simple afiirmative or negative.' If obvious, the proposition 
ought to be conceded; if otherwise, the Questioned had to adduce 
examples and claim it inductively. ^ The Answerer was 
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justified in denying it unless he adduced an Enstasis, or at least 
an Antisyllogism. When the Questioner considered he had 
sufficient premisses, he arranged them so as to show that they 
contained an Elenchus,^ or refutation of his adversary's position. 
An Elenchus was considered meritorious if all its premisses 
were highly probable, and also the thesis it destroyed :* or if its 
premisses and the thesis were all equally probable, for then there 
would be no clue to discovering the seat of the falsehood. A 
Sophistical Elenchus was skilful when it was difficult to see 
whether the flaw was in the sequence or in the premisses: or 
when there was no doubt as to this, but it was hard to say what 
was the flaw in the sequence, or where the falsehood in the pre- 
misses. When the Questioner had pointed his Elenchus, the 
Answerer had to repel it if he could. His part shall be discussed 
presently. 

A Dialectical proposition is defined ' to be a probable opinion, 
prevalent among the many or among the philosophers, and 
either universally held by the many or by the majority, or either 
universally held by philosophers or by the most illustrious. 

When the propositions that enter into Dialectical reasoning 
are analyzed, they are foimd susceptible of the same division as 
Scientific principles; some are limited,* others universal in 
their application.* But while Science is chiefly characterized by 
the former, its Theses, the common principles or Axioms being 
scarcely perceptible, and only entering as canons of syllogism; 
Dialectics, on the contrary, is not so much constituted by its 
Organa,^ or specific principles, as by its common propositions or 
Topics. Again, the Organa differ from the Theses of Science in 
that they are not primary or original propositions, but merely 
premisses of a specific character: for if they were properly prin- 
ciples they woidd be undialectical.7 

The Topics correspond to the Scientific Axioms, and proba- 
bly many of them coidd be obtained from these by deduction. 
Aristotle does not give them in the form of propositions, but 
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only specifies the category or general conception that each ii 
volves. Many of them could scarcely he reduced to proposi- 
tions, but are merely hints or precepts to assist us in conducting 
the argumentation. 

The Organa, or specific premisses, are of infinite variety, and 
cannot, like the topics, be enumerated by the theory. They | 
should be arranged in the memory or common-place book i 
their logical order. "^ They should be divided into genera, the 
chief of which will he. Ethical, Physical, and Metaphysical." 
DeHnitions should occupy the first place, and then should come 
the attributes; and the names of the philosophers who origi- 
nated any paradoses should be noted. 

To illustrate the division of Dialectical propositions, we may 
compare it with the analogous division that takes place in Rhe- 
toric, 

The Dialectical Theses correspond to the Rhetorical Issues. > 
These latter are different in the three branches of Rhetoric, and 
in each branch ate various, failing under the categories of Fact, 
Quality, and Quantity. 

The division of Ehetotical premisses is similar to that i 
Dialectics and Science. 

Corresponding to the Axioms of Science and the Topics of 
Dialectics are the Topics or Elements of Rhetoric, The u\ 
of Maiim, which the Schoolmen gave them, may be esplained 
by Aristotle's definition of Element:* "Any thing of great useful- 
ness and great simplicity." 

The peculiar propositions of Rhetoric, that correspond to the 
Scientific Theses and the Dialectical Organa, are its Specific ' 
propositions, whether of wider 6 or narrower' application, and its 
Singular 8 circumstances. These last occur in Rhetoric, which 
treats of particular cases, but not in Dialectics, which, being of 
a quasi -philosophical nature, is confined to universals. 
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As the Organa or Generic propositions of Dialectics were di- 
vided into three classes. Ethical, Physical, and Metaphysical; so 
the Specific propositions of Rhetoric are ranged under three 
chief head?, Honour, Justice, EKpediency. 

It may be observed, that Aristotle always uses the same or 
Mmilar terms to espress the collection of Scientific, Dialectical, 
and Rhetorical propositions." 

After the enumeration of the Topics, directions are given to 
k the Questioner as to the order in which the questions should he 
I ftrranged, and the manner in which they should be put.^ As the 
, Answerer will be disinclined to make any concessions, the bear- 
ing of which on the Thesis he perceives, it will be an object to 
conceal the drift of each particular proposition. This may bo 
eifected by mixing the essential propositions with others irrele- 
L yant, and by deranging the order of the essential propositions, 
■ tiiat is, proposing them unconneetedly and incoherently, not in 
r the sequence in which they will finally enter the syllogism. The 
concealment ia completely successful when the Answerer does 
not suspect that he has lost his cause after the fatal concessions 
have been made, tiU his opponent extricates and rearranges 
I them, and shows that they involve the contradictory of the 
I Thesis. The character of the opponent should be studied : some 
W from confidence in themselves and contempt of their adversary 
will make any concessions at first, but afterwards grow more 
cautious: from such the necessary propositions should he drawn 
before their fit of circumspection comes on. Others are escesB- 
ively cautious at first, hut afterwards grow ashamed of making 
Bomanydifiiculties, and become more literal in their concessions. 
The jealousy of these persons, says Aristotle, should be exer- 
cised on indifferent matters, and the important propositions kept 
I back till they begin to suspect themselves of over-timidity. 
I Similar artifices are suggested, and some represented ae fair, 
I others as Sophistical.' One of these is, to rouse the anger of 
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your advecaarj- by barefaced attempts at unfairness, aa a dis- 
putant IB not BO formidable when he loses his temper! These 
nefarious practices are pointed out of course for our avoidance: 
hesidea, we have scarcely a rights to apeak with reprobation of 
Sophistry, unless we understand its character. Some artifices, 
though unj ustifiable against a fair advetsary, are j ustifiable against 
one who ia unscrupulous himself; ' but however fair, as far as he 
is concerned, we must avoid them from respect for ouraelves :' 
and, if we follow Aristotle's advice, instead of meeting Sophistry 
with Sophistry, we Bhall exercise a dbcrimination in choosing 
Qur adversary, and avoid engaging with those who cannot ob- 
serve the laws of honourable warfare.' 

We now proceed to the duty of the Answerer: for thouglx 
the original province of Dialectics waa merely the offensive pro- 
cess, that of assailing a given Thesis,^ it soon proceeded to in- 
vestigate the art of defence, and this province accordingly is 
included in its definition. The theory of Solution is contained 
in the short treatise on the Sophistical Henchus, which ought 
to be regarded as the last book of the Topics. 

We may first, however, determine what propositions the An- 
swerer may be expected to concede, and what he may claim to 
withhold:* and the determination depends on the nature of the 
Thesis he advocates; which must be either probable, improbable, 
or indifierent, neither highly probable nor highly improbable. 
If the Thesis is improbable, its contradictory, the conclusion of 
the Elenchus, will be of itself probable; and as the premisses of 
a syllogism ought always to be more probable than the conclu- 
sion, the Answerer is not bound to grant propositions, however 
probable, unless their probability is greater than that originally 
possessed by the conclusion they have to establish. If the 
Thesis is probable, the conclusion of the Elenchus will be the 
reverse ; and then the Answerer ought to allow premisses which. 
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though not highly probable, still possess a higher degree of pro- 
bability than the conclusion. If the Thesis is neither probable 
nor improbable, its contradictory is of the same character, and 
propositions of but slight positive probability may be fairly 
claimed. The same rule will hold, whether the probability or 
improbability is absolute or relative to the creed of the particular 
Answerer: and if the Thesis ia not a tenet of his own, bnt of 
some celebrated school or philosopher, reference must be had to 
what was probable or improbable in that school, or in the views 
of that philosopher : and if a third person succeeds to the cause 
of one of the original disputants, he should govern himself by 
the opinions of the person whom he superseded. 

Before we proceed to Solution we will explain certain terms: 
and we may observe, that there b great precision in the Dialec- 
tical nomenclature. 

Eristic and Sophistical reasoning are the same, but differ in 
the motives from which they are employed. A fallacy is Eristic, 
if prompted by the heat of dispute and the desire of victory: 
Sophistical, ' when employed from mercantile motives by a 
pseudo -philosopher, who makes a trade of imaginary wisdom. 

A Sophistry must be distinguished from a Pseudographeraa; 
both are fallacies, ^ but the first ia Dialectical, the second Scien- 
tific. As a sound Dialectical argument differs from a sound 
Scientific proof, because the latter is confined to a particular 
Hubject-matter, while the former is indiscriminately applicable 
to several; so a Pseudographema is only practicable in a parti- 
cular department, while a Sophistry is of a Protean character. 
A Pseudographema' then, is defined to be a fallacy constructed 
of the false principles peculiar to a particular science, and is 
consequently intransferable.* 



^ Kp^/mnoriicq rie awo aofioi faivo- 
liiviK. — Soph. El. 11. 

IHi oof ia ne dXX oie avea. — Ibid. 
loTi y&p ^ aofiBTiic^ faivo/iii'Ji 

ffo^Ia ovna Si /iif nai i aa^vr^s 
I jjHjfianoT^E airi 0niMinivi|r aoflar, 
I 4XX' uijc owffifc. — Soph. El. 1. 



' ol Ik Tiiv iripi Ttva^ Jiriifr^pnc 
oiKiiaiv yito/iftDi jrapaXoyiajiBi. To- 

iTBiiiTipaaiidTiav TiSv vitb T^v Hx- 
vrjv 'fiivSoypafi'i, — Soph. Blench. 11. 
It dooa not appear that tba name via» 
aver applied to aay but geotnetricBl 
&1lBcies. 

' Dire fori liCTivcyaTv Sia tA It 



A Sophistry or Dialectical fallacy is of three kinds : ' it is 
either 

(1.) An argument whose premisBes ate false: 

(2.) Whose premisses are inconclusive; 

(3.) Or an argument which, though sound Dialectically, is 
deceptive and Sophistical, because it professes to he Scientific, 
i. e, to conform to the Appropriate method: or which professes 
to be Pirastic, i. e, to show a deficiency of the Answerer in his 
particular science. 

Ab in Scientific proof it is not enough to show the fact, bat 
we must also show the reason of an attribute, so in Solution it 
is not enough to prove that an argument is fallacious, hut we 
must also point out why it is a fallacy.- Such a Solution is by 
Enstasis, which is cither Kejection-' or Distinction: * if a premiss 



ruf liltv eIvqi apx-Sv.—Ihid. Tbe 
foliowing appears to be a caea of 
psoudographema. " Hobbos crm- 
neonflly held that he had discovered 
B meaos of geometrically doubliug 
the cnbe, a. problem which caunot 
bo solved by plaoe geometry. He 
proposed a eonatruclion tor the pur- 
pose : and wheu his critics had 
proved that one of the lines in his 
di^jam would not meet the other 
in the point nhlch h!a reasoning 
snpposed, but in another point near 
to it, he maintained in reply that 
one of these points was large enough 
to include the other, so that they 
might be considered ae the same 
point."^ — Piiiloaophy of the Induc- 
tive Sciences, book i. 4, § S. Com- 
pare Aristotle's example : r^ yiip 

M, fl ypOfipag Ttvas dyttv pi liie Av 

rot,— Topics, i.l. 

' ij/iut^ \6yos KoXiiTat, 

(') iiv Sid <fiivliliv avUKipoiitiTaf 

fi^ m/twfpaci'Djifi'Dc' 



(') Hrai/ mi/iinpalinirai fifv, ^i) 
liivTDi wpit J"* rpoKiiiuvov' 

(_') Brov vpiQ tA jrpowi/Hcov lUr 
ffufijrtpaii'ijTni, it/l pJiTDi Kard r^ 
oUtlav /liffofov.— Topics, yiii. 10. 

As the third la a case of Ignoratlo 
Elenchi, in the book on Fallacies 
(chap. 11), it is inclnded among the 
second. The fallaoy of non atuta 
pro cavad would also fall under the 
third of these heads. — Soph, El. 5. 

' As the preposition cnrii desig- 

the proposition irapd doaignates the 
cause of a fallacy. 

trvXXoyitTfiov vap' airoLav ip^nn¥ 

vo/isvov niXXoytojioB to/hI ri ^ivt- 
Tcii TiSv IpiuTiiltaTiuv. — Soph, BI.18> 

ifp yap ft AliviQ Ip^avtvii ifiivSovt 
rJuXXoyifffioB jTOp' & liiivSiis, — Soph. 
El. 24. ' dvalpeeis. 

*ciaipi(Tis. That these were tbs 
only legitiniate kinds of solotioi) 
appears from several passages, e. gr 
jrortpov irapd dfolpiaii' S) iiaipiinir 
iiTTiv ij Ximc.— Soph. El. 33. 
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is false, it must be pointed out and Rejected: if the premisses are 
inconclusive, and there is only a semblance of syllogism, we must 
point out the Distinction that separates it from a real syllogism, 
and specify the flaw it contains. 

If the Answerer could not solve the Elenchus by Enstasis, 
his last resort was to antisyllogize, that is, produce an indepen- 
dent argument against the conclusion of the Elenchus. 

This was however considered insufficient; because, though it 
might show the falsity of the Elenchus, it did not show how or 
where it was false : and besides, it broke through the division of 
labour, by which the oflensive was assigned to the Questioner, 
and the defensive to the Answerer. 

An inconclusive Elenchus must bear some resemblance ^ to a 
genuine Elenchus, or else there could be no deception : its Solu- 
tion therefore consisted in Distinction,^ or pointing out where 
this resemblance failed. There were thirteen different heads of 
these delusive resemblances, well known imder the name of 
Logical Fallacies, and to be found in the common books of 
Logic, which we therefore need not explain. 

The other kind of Enstasis is Denial, or Rejection. If the 
reasoning is conclusive and the Answerer refuses to abandon his 
Thesis, his only alternative is, to show reason why one of the 
premisses should be Rejected : of course it would have been better 
never to have made the concession, but if made, nothing is now 
left but to retract it. His bare negation was insufficient : he had 
to adduce an Homogeneous, Analogous, or Opposite case, or 
might appeal to Authority.^ Enstasis seems to have been re- 
strained to these four topics, because it was desired, as far as 
possible, to confine the reasoning to the Questioner, and to place 



ffviifiaivei Tiav \<Jywv roiig nkv 
<rv\KeKoyi<TfJiivovg dvsKSvra ro'bs Sk 
^awofdvovg BuKovra Xvciv.— Soph. 
El. 18. 

^wtag ^ dvaipovvTEQ ri diaipovvreg 
Xii^afisv, — Ibid. 

4 ydp dvaipei ^ Biatpei 6 ivurra- 
fuvog, — Topics, viii. 12. ipiffTucdg 
<nfWoyiKovTaiy Kal yap \l/€vSri Xaii" 
fi&vovai Kal d<rvW6yi<rroi etcrt. — 



Phys. Ausc. i. 3. See also the defi- 
nition of XiKTig, 

* yivsrai Sid rivog buoidrrirog, — 
Soph. £1.1. 

^ diaipiiTig, 

3 Anal. Prior, ii. 28. Rhet. ii. 25. 
The same laxity was allowed to the 
Questioner in making a direct pro- 
position. — Topics, i, 8, and 12, 
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the Answerer in a purely defensive attitude. Why a preference 
should be given to these particular four is not inconceivable- 
Authority was a topic peculiarly Dialectical, as appears from the 
definition of a Dialectical proposition: Propositions relating to 
Opposites are closely connected, and, mutatis mutandis, may be 
considered identical: and Analogy or Induction is one of the 
simplest modes of reasoning. An Homogeneous case is either' 
generic, or specific to the subject of discussion. 

Yet there was no reason why the other topics should be abso- 
lutely excluded : they were admitted, then ; hut this mode of 
objecting to a premiss was not considered Enstaais, but Anti- 
syllogism. ^ This latter term then is not only applied to a syllo- 
gism framed by the Answerer against the conclusion of the 
Elenchufi, but also to a syllogism directed against a premiss, 
when it falls under any topic other than the four that constitute 
the En stasis. 

What is said of Enstasis in the Prior Analytics only applies 
to Enstasis by Rejection, and only to one of the four forms of 

In the Rhetoric we have a similar account of Solution,* wbicK 
is divided into Enstasis and Antisyllogism:^ and we have some 
further observations on the mode in which the Sign, Tekmerion, 
Induction, and Verisimilitude are enstatized. 

Signs can be always enstatized by Distinction, as they are 
always inconclusive: the Tekmerion can only be enstatized by 
Bejection,aB its sequence is unexceptionable. It is not a sufficient 
Kejection of Inductive propositions and Verisimilitudes, to ad- 
duce singular exceptions ; this only shows they are not universal: 
hut we must also show that they are not general; for generality 
is enough for the opponeat. 

The account that has been given of Pirastike will apply with 
but sUght modification to Dialectics in general : th 

s any piemisses that the Answerer chooses to gTant,*he. 

' This appears from the fbllowing ii. 25. 

Ij^uv /liiTi iviaraaSm oil Ti9^m, Sii- iS ^s lorai l^Xov Uri ou mXXiX^t- ] 
Xdv Bri IvmoKaivu.— Topics, yili. 7. oroi i} Hn ^idloc n (IXi;^.— II 
^ IvTL Si X^Eiv 4 avntrvWoyiad- * o( ix riav Tov dirorpivofiit'Q 






-Rhet. K^v.— 
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I 



LOGIC OF INDUCTION. 31 

cause its object is to discover his views and to teat their aoond- 
neas : wliereas Dialectics only employs propositions of an 
absolute probability,^ opinions that are current in^the public at 
large. 

As the object of the Questioner is to obtain ptemissea or 
universalB, which, when they are not obvious, must be claimed 
inductively; and as the object of the Answerer is to withhold 
them, which cannot be done, if they are at all probable, without 
specifying his objection, or showing cause why the Induction 
should not be admitted ; Dialectical power, which emhraces both 
of those functions, will consist of two elements;^ talent of Pro- 
position, and talent of Enstasb; that is, the power of descrying 
Identity, or Unity in Plurality, and the power of descrying 
Diversity, or Plurality in Unity.* These aie the two original 
gifts of the scientific faculty,* called, in the language of Kant, the 
powers of Generalization and Specification ; and not only do they 
constitute the antagonistic powers in all controversy, the one 
attempting to construct what the other attempts to destroy, hut 
their harmonious action is required in all positive philosophy, the 
one providing unity and system, the other multiplicity and arti- 
culation. 

§ 6. D. We may now proceed to Dialectics as an organ of 

I the Inductive sciences. We have already seen that this is one 

of the uses of which Aristotle considered it capable.* In another 

place^ its power of examining hypotheses is pointed out as 

making it a useful organ for philosophy, and the habit of Ea- 

[ stasis is mentioned as a safeguard to the accuracy of the philoso- 

I pher's Induction: the Enstasis^ in this case being limited to 



■ al U tUv lvd6K'^v m,\k<r,,(rriicBi 


' rpbg rd frpwra rHv wtpl (jcd- 


dvrifin^S-Soph. El. 2. 


onjv LwiiTTViini' «PX^y Xpfl<"H°i V 


' liaXtKTttbe 6 wpoTaTirbs nat Iv- 


iiaXitTali . . . lliTaTTiK^ yip oimi 


<rrar«ic.— Topics, viil. 12. 




■ Ian Sk Tb liiy irpo7-iiv«t«at ?v 


Xis MAv Ex«.— Topics, 1. 2. 


mull' ni rXifu, tA ii MaraaOat ro 




tv iroUd.— Ibid. 


vijoii' 7-6 !ivaa9ai auvopdv Kal my- 


♦ to6tmv tymft Ipaaritq tuv liat- 


eupadvai ri Af' iraripag av/ilial- 


fkavav eni mivayt^^V Kal Toii iv 


vovra T^c iTtoeiaiag o6 /lutpbv &p- 


vaiiivevc ele iv Kal iiri roXXd in^ii- 


rawv \o,^bv yip Toiri^v ipfliic 


(t4c ipS* KoX« ;in\(icriJtowc.— Plato, 


IXiaSai edrfpov.— Topics, viii. 12. 


Phredrus, * ■■xi. 
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phicnomona ubtaineii by exact observation of the subject ia- 1 
veati gated. 

The method of inTestigating first truths employed by Ari- 
stotle' is to state the principal pbsnomena to be accounted for, 
and then examine the hypotheses that had been proposed for 
their explanation, and, if none appeared tenable, to advance a 
theory of his own. This examination would necessarily assume 
a Dialectical form ; the method of criticising all hypotheses 
would find its iiighest employment in criticising those offered 
for our acceptance as supremo scientific laws. These, according 
to the Aristotelian analysis, would assume the form of defini- 
tions ; and accordingly, in the following treatise, when we have 
arrived at the discussion of Definitions, we shall be referred to 
Dialectics as the final criterion of their correctness.' 

The point we now stand on is the weak point in the Aristote- 
lian Logic, the weakness that rendered the Baconiau revolution 
necessary before the Physical sciences could be founded on & 
solid basis. It is true that the Inductive method cannot resem- 
ble the Deductive, hut it does not therefore follow that it is 
identical with the method of Opinion. This ia recognized by 
Aristotle himself in the passages quoted above, where the 
latter is contrasted with the Physical or Inductive procedure. 
If Opinionative Logic includes all modes of reasoning not purely 
Demonstrative, then Inductive Logic ought to consist of a 
selection from these, rigorously excluding all that admit a 
possibility of error. But no such separate theory or selection 
seems to have been made by Aristotle, and in his actual inves- 
tigation of scientific principles we find no rigid abstinence from 
the more precarious lines of argument. 

Besides the lasity of his Topics, he was infelicitous in the , 
objects wliich he proposed to accomplish by these methods. 
His account of a commensurate proposition, where the presence 
or absence of the subject involves the presence or absence of the 
predicate, cannot but remind us of what Mr. Mill has called the 

sttav ivaraaiaiv iv r^ ytvif TDvro tion of Conceptions and ColKgatioa , 

f tarlv U Tov Triaag ndcupijicli'n. of Facta, book ii. ; De Ccelo, i. 10 ; j 

rrfc ffui0opdc.— Db Cielo, ii. 13. Mot. i. 3; Met, lii. 1 i De Ani 

' Beo the PhiloBophy of ihB In- i. I and i. 

, duclivB Sciences : on the Enpliea- ' Post. Auttl. 11. 12. 
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[ MethodB of Agreement and Difference; and if, instead of Topics 
to establiat the various kinds of Predicable, Aristotle had set 
Mraaelf to ascertain rigorous methods for the determination of 
snch propositions, he might have approximated much nearer 
to the perfection of the modern Logic. Although the ultimate 
laws may appear in the form of Definitions, it is a great mis- 
take, as Bacon often ohserres, to proceed too precipitately to the 
discovery of these, instead of gradually advancing to them 
through laws of increasing generality from the primary laws, 
the immediate generalizations of phtcnomena. Rules for the 
ascertainment of causal connections would have heen more 
valuable than methods for the establishment of the Predieables: 
but though a scientific definition should express the cause of the 
object defined, no notice is taken of this in the Dialectical 
Topics for the establishment of Definition. A proposition 
expTCBslng a Property is commensurate, hut if we examine the 
Topics for Property, we shall find that they rather relate to the 
incidents of verbal controversy, than to the estabhshment of 
scientific laws. 

Plenty of writers have declaimed in vague terms against the 
. old method of investigating principles, but none has indicated 
L the exact points in which it difiered from the uew. And yet 
I our knowledge of the latter would bp more complete, if we knew 
r its relation to the one it superseded ; and now that the true 
method is so firmly established, there is no reason for exagger- 
ating the defects of the old, or danger in acknowledging the 
degree, whatever it was, in which it approximated to the truth. 
Besides the circumstance abeady mentioned, the laxity of the 
Topics, or methods of arguing from phicnoraona, and the infeli- 
citous choice of the ends proposed to these Topics, another vice 
in the old system was the paucity of these original phenomena, 
and the carelessness with which they were collected. 

We have a general recognition of the fact that the Physical 
sinenceB must rest on induction, both in the passages already 
cited, and in others that might be adduced;' for Aristotle 

' clfiiiKaai fUv, oi koXUs ti, iW ris "pi ^miffroi' i/iimpias lau jra- 
iirUpOTipiiit rSi/ avpfiaivovriav. — paSouvai . , . . Xij^Slvruiv yip Ixa- 
De Heipir. 1. *ii rdc /liv ApxAt v^t tS>v faivaiiir^v oPruic tiipiSi/- 
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BtAnds in about the same relatioD to his predeceBaara in whiclt'l 
Bacon stands to himself, and the espressions he uses in criti- ' 
cising their method often reminds us of the language of Bacon.' 

Indeed the apparent similarity of Bacon's method to that 
which it proposed to supplant, was one of the greatest obstacles 
to its introduction. For it appeared to have already had its J 
trial, and if theoretically it might contain some minute points of | 
difference, it was expected that these wonld vanish in the un- \ 
avoidable shortccfmings of practice. Still the prejudice against 
Sense created by the enthusiastic declamations of the ancient 
Rationalists was perhaps not completely eradicated, and the 
mathematical precision with which phEenomena are now mea- J 
aured, and the method with which they are registered, did not I 
enter into the Aristotelian conception of Induction : and we ^ 
have an example how near the mind may approach to the recog- 
nition of a principle, and yet remain in darkness ; and how 
enormous a difference results from the complete possession of a 
great idea, and the half^truc state of mind, that has partly given 
in its adherence to the truth, and partly remains in compromiss 
with error. 

But a still greater defect than the faultiness of its Observation 
was the complete absence from the system of the idea of 
periment. Ohservation takes cognizance of the phtenomena 
which nature presents of her own accord; whereas Experiment 
creates others for itself, and has the advantage, where it is 
plicable, of selecting the conditions under which it will view 
suhject-matter, under which perhaps it is never presented by 
nature; and of knowing precisely what these conditions are, as 
they proceed from our own arrangement: whereas inObservation 
we are often uncertain whether we have noticed all the antece- 
dents and concomitants of a given phsenomenon. Hence it is 
that Aristotle's success is very different in the sciences that rest 
on Observation and those that rest on Experiment. In the Poli- 



irav al iarpoi-oyiKai dwotii^cis .... 
tl yap /itiliv Kara ntv iaroplav ira~ 
paKttipGtttj Tvv A\iiQZq vrapxAvTw 
tie irpdyfiao-i, kc. — Prior. Anal. 
30. 
' Compare: al i' it: tSv iroUuv 



\6yuiii dSfupTjToi tUv li-rapx&vTaiv 
SvTig irpAe iXiya iwi^bjnivTic iwo- 
ijiatvovTai p4ov. Da Gen. et Cor. 1. 
2, with BBCon's : Islud respicore pau- 
ca et proDunciare CMMndain paack 
perdidil omnia. 
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tdcal soiencea which rest on Observation, or rather on Eiperience, 
that is, where undor any tolerable state of society Nature herself 
is Bure to supply the sensations requisite for elicitiug the ulti- 
mate laws and dominant ideas, it would be difficult to find any 
■writer in later times by whom he has been surpassed or equalled; 
and his Zoological treatises, where Observation rather than Ex- 
periment wffs required, are spoken of with high praise by modern 
naturalists. In Chemistry, on the other hand, of which the 
beginning, middle, and end is Experiment, he was completely 
unsuccessful; and an error in so elementary a science could not 
fail to be widely felt in the other branches of his Philosophy, 

He complains of the difiiculty of discovering primary laws, 
and aeema to confess the unfinished state of Inductive Logic' 

So much for his Inductive Method. 

The treatises contained in the Organon, though incomplete, 
perhaps take us over most of the ground that should be explored 
by Logic. One important deficiency is the method of the Meta- 
physical sciences; for the evolution of Metaphysical ideas cannot 
be inductive, as their objects do not belong to the sensible world. 
Aristotle may have acquiesced in the views of Plato, who seems 
to hold that tlie highest ideas of Reason are developed by lower 
but analogous perceptions.^ 

Some Logical doctrines might be gathered from the other 
works of Aristotle, such as that which Kant calls the Maxim 
of Parsimony.' The Organon ia by no meana all that Aristotle 
■wrote on the subject of Logic. In the list of his works given by 
Diogenes Laertius we find about twenty other Logical treatises: 
among them the Methodica, quoted in the Rhetoric, and consist- 
ing, according to Laertius, of eight books ; which probably con- 



jjaXfwairiSrwv Xaj3(7ii rtvi rlnnv 
wtpl rw '^'VX>ir■ tal 7*P ™x' Sv rip 
likiu liia nc tlvai lAMoc Jtord 



/3f7v wipl ttaarov Wj o rpijTDe.— Da 
Aniia&, i. 1 . 

' ijravikvai iimnp iiravaffaBitots 
Xpiilifvoii. — Plat. Symposium. 

' ijiarepiv Sri /uucpif ;3e\rio> 
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tained a more systematic view of the whole of Logic than any of 
those that survive. 

We now conclude our sketch of the Organon, which we have 
divided into four parts ; General Logic, the Logic of Deduction, 
the Logic of Induction, and the Logic of Opinion: the third 
indeed not sufficiently articulated and disengaged from the 
fourth, and hence the necessity of a Novum Organum. 
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§ 1. All teaching and learning by way of inference proceed 
from pre-esistent knowledge. Of this we may be aatisfied by 
examination of instances : it is thus that the Mathematical 
sciences and the Arta are acquired ; the Dialectician 'h Induction 
and Syllogism both appeal to previous knowledge, the one of 
the phfenomenon, the other of the law : and the Orator per- 
suades by Example and Enthymeme, the one a kind of Induc- 
tion, the other of Syllogism. 

§ 2. The previous knowledge is twofold ; it is a Judgment, 
and affirms the existence of an object : or it is a Conception, aad 
comprehends its nature : or it is a union of both. That one or 
the other of two contradictories is necessarily true, must he 
affirmed in a Judgment:' the nature of the trian^e must he 
eomprehended in a Conception : and we must both comprehend 
the nature of the Unit and affirm its existence i and these ele- 
ments of knowledge have not always the same evidence. 

g 3, When, however, implicit knowledge is rendered ex- 
plicit, the universal premiss may be antecedent to the conclu- 
Bion, while the singular is simultaneous.'^ If, for instance, the 
equality of the interior angles of every triangle to two right 
^angles is antecedently known, ^as Boon as the existence of a 
pwticular triangle in the Bemioircle is given by observation, (for 



' Ws hBTB here the three kindg at 
Bdentlflc principle, which we ehnlt 
preeeatly Snd are Axioms, DeSni- 
ttoDB, snd Hypotbesea. 

' yvaipiZetv, actual koowledge, is 
1 to Ix'tv r^v yvunv, im- 



plicit knowledge. See Prior. Anal, 
ii. 23. and Nic, Eth. vll. 3. 

'Tbe BBine example of immediate 
perception la addnced, Sie, £thlc. 
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Bingular premifisea are objects not of inference, but of obaerfa- 
tion,) our knowledge of the conelnsion ie Himnhaneons. 

§ 4. Before the minor is observed and the syllogism con- 
structed, the conclusion is in one point of yiew known, in 
another unknown. Before we know the exiatence of a subject, 
we cannot without qualification be said to know what attribute 
it possesses : we may be said to know it implicitly, or in the 
universal ; but only with such a limitation. This is the way 
we must soItb the dilemma in the Meno, by which it is argued 
that we can learn nothing, or else only what we already know.* 
The other solution (which denies that we know the universal 
when ignorant of the particular) is inadmissible. If you pro- 
fess to know a universal, for instance, that all Twos are even, 
they refute you by producing a Two whose existence was un- 
known to you, and whose evenness consequently, they argue, 
you cannot have known ; maintaining, that you knew, not that 
all Twos were even, but that every Two, whose existence was 
known to you, was even. This is inadmbsible ; for your know- 
ledge was derived from demonstration ; and demonstration 
makes no reserre of the kind, but pronounces upon all triangles 
and numbers without exception. The true solution then is, 
that you knew in one sense what you were ignorant of in ano- 
ther. It is not inconceivable that we should learn what we 
already know in a different point of view ; but it would be, 
that we should know and not know one and the same thing in 
one and llie same point of 

' Sea Mena, % 14. It was argued Axiom which a 
tbat ioquiiy ia useless, and that ject is capable i 
nothing cui be leamt : for what is dicates. 
known is not an object of inquiry ; 
and what is unknown it is ueeless to 
searcb for, as it coaid not ha recog- 
nized even if fouod : and to say tl 
thing migl 
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§ I. Absolute science, as distinct from the Sophist's' acci- 
dental science, is, according to the common conception, Know- 
ledge of the neceseiCy and the reason of a law. Science must 
be this: for both the real and the fancied possessors of absalnte 
science ascribe to it the investigation of necessary laws. We 
may afterwards see if there is any other kind. It is certain there 
is such a thing as demonstrative knowledge: demonstration 
means scientific proof: and the possession of scientific proof is 
science. 

Assume this defini^on, and the premisses of demonstrative 
science must be true, elementary, immediate, clearer than the 
conclusion, antecedent, and causal; and then the principles will 
he appropriate to the conclusion. Proof may exist without these 
conditions, but not science nor demonstration. 

§ 2. The premisses must be true. Science cannot be false: 
■wo cannot know that the diameter is commensurate. 

§ 3. They must be elementary, and indemonstrable; else 
they will need demonstration: for the demonstrable is only es- 
sentially known by demonstration. 

§ 4. They must be causal of the conclusion, clearer, and 
cause to know the cause is the very es- 
sence of science: antecedent, both as causal and as foreknown: 
ireknown, not only as conceptions, but also as propositions.^ 

Priority and pre-evidence are of two kinds. What is naturally 
prior and clearer is not prior and clearer to man; the objects 
which are farther from sense are absolutely prior and clearer: 
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^CfBNTIFlC PRINCTPEi 

The latter are particulars, tlie former universals, so that ihey 
are opposites to one another. 

§ 5. They will he elementary hecause they are the appro- 
priate principles : for Element and Principle are Bynonymotis. A 
demonBtrative principle is an immediate or proximate proposi- 
tion. A proposition is either of two enunciations, and has a 
single suhject and predicate : if dialectical, it offers an alternative: 
if demonstrative, it determines which is true. Enunciation ia 
either of two contradictories. Contradiction is opposition which 
excludes an intermediate; the aide which conjoins suhjett and 
predicate is affirmative; that which disjoins them is negative. 

§6. Immediate syllogistic principles are either Theses;' that 
is, ate indemonstrahle, but not the necessary antecedents of all 
inference; or Axioms; that is, are indispensable for any progress 
in knowledge. Such principles as the latter there are, and this 
is the name we generally give to them. 

A Thesis may be one side of an enunciation, and assert the 
existence or non-existence of a subject; and is then called an 
Hypothesis : or it makes no assertion, and is called a Definition. 

The arithmetician, when he defines the Unit as an indivisible 
quantity, makes a Thesis, but not an Hypothesis: for to unfold 
the essence of a subject is not the same as to affirm its existence. 

§ 7. Belief and knowledge of the law being grounded on de- 
monstration, and this standing in the strength of elementary 
laws, some or all of the elementary laws must be not only fore- 
known, but with a higher knowledge than Ihe conclusion: the 
canse which imparts a predicate to a subject always possessing 
that predicate in a more eminent degree: as the primary object 
of affection is dearer than another object which is loved for its 
sake. The primal laws, the origin of our knowledge and belief, 
must be the object of higlier knowledge and belief than the deri- 
vative laws of which they are the vouchers. Now a truth cannot 
he beheved more than other truths which are known, unless 
itself the object of knowledge: the grounds of demonstration are 
therefore the objects of knowledge, as some or all of them must 
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be grasped with a firmer faith than the demonstrated law. And 
knowledge and faith in the primary truths must not only be 
greater than that in the conclusion, but also than that in any of 
the opposite principles, from whence the antagonistic errors might 
be educed. For perfect science must be impregnable. 



CHAPTER III. 

THE FIRST TRUTHS ARE KNOWABLE, BUT NOT 

DEMONSTRABLE. 

§ 1. From the necessity of knowing the primary laws, some 
have maintained that science is impossible ; others, that science 
is possible and all laws demonstrable : neither of which doctrines 
is necessary or true. 

The impossibility of science is maintained by a dilemma: 
Either there is no limit to the regression, no primary law; and 
then, as we cannot traverse an illimitable series of antecedent 
laws, there can be no science : or, if there is a limit to the re- 
gression, as demonstration is the only source of science, the 
primary indemonstrable laws must be unknown, and the conclu- 
sion merely hypothetical, not categorical and scientific. 

The others, though they hold, with these, that demonstration 
is the only source of science, contend that all laws are demon- 
strable by a reciprocal and circulating evidence. 

We maintain that demonstration is not the sole source of 
science ; that the science of immediate truths is not demonstra- 
tive. If we demonstrate by prior and more elementary laws, 
the immediate laws, where regression ceases, must be indemon- 
strable.^ Further, we assert that, besides science, man possesses 
a faculty that begins science, the faculty of Ideas. 

§ 2. Absolute demonstration cannot be circular, for these 
reasons. Firstly, the ground of demonstration is prior and 
more evident than the conclusion ; and one and the same law 
cannot be both prior and more evident, and posterior and less 
evident. It may possess the one character absolutely, and the 

^ This question is resumed chap, xix — ^xxii. 



UNIVERSAL, ESSENTIAL, COMMENSUBATE. 

other relative!}- to man : and it is its relative character which 
determinea its position in Induction. But our definition of 
absolute science need not be enlarged ; for that which is 
merely prior to man cannot be the ground of absolute demon- 
Btration.i Secondly, circular demoiiBtratioo only proves that a, 
theorem is true, if it is true : in which manner any theorem may 
be established. Assume three terms (for it is immaterial 
how many or few terms compose the circle). In regular proof, 
when theorem A establishes theorem B, and this again theorem 
C, we have theorem A in warrant for theorem C. In circular 
proof, A recurs instead of C ; so that theorem A is warrant for 
theorem A, Any theorem may be thus warranted. Thirdly, 
n this proof is impossible except for reciprocals, such as pro- 
perties. One term or premiss gives no conclusion ; two pre- 
, make an elementary syllogism. We showed, when 
speaking of syllogism, that if the terms A, B, C, reciprocate, all 
e conjunctions are capable of circular proof in the 
first figure : and we also showed that it could not he constructed 
in the other figures. Only propositions that are simply con- 
vertible are capable of circular proof; and as these ate rare, it 
is an idle and untenable assertion that demonstration is circular, 
and all truths demonstrable.* 



CHAPTER IV. 



DNlVERS.tL, ESSENTIAL, COMMENaUHATE. 



§ 1. The conclusions of absolute science are necessary: the 
premisses of demonstration therefore are necessary. In order 
to examine their character, let ns define Universal, Essent^ and 
Comm.ens urate. 

§ 2. An attribute is universal that is possessed by a class, 
without exception of individuals or of times. Animal is a uni- 
versa] predicate of Man : and wheresoever and whensoever we 
can predicate Man, we can also predicate Ajiimal. Point is a 
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iveraal attribute of Line. For we assail a udivevsal proposition 
f adducing an individual of which, or a time when, the predi- 

s not true. 
§ 3. An attribute la easential that enters into the concep' 
fwm of the subject;' asLineentersinto the conception of Triangle, 
and Point into the conception of Line, It holpa to compose the 
of the subject, and it is found in it s definition. 
t is an attribute in whose definition the subject is con- 
stained.* Straight and Curved ate attributes of Line; and even 
nd odd, prime and compound, square and scalene, of number: 
e cannot define them without mentioning the subjects they 
fAttach to, line and number. Those predicates which satisfy 
either of these conditions are accidental : as White and Musical 
with reference to Animal. 
In aiiather_sense, that is essential which is not ascribed 
> any subject as an attribute : as Substance, which requires 
lothing else as substratum of its e^tistence. What is thus 
' ascribed is accidental. Wliite and Walking arc ascribed to a 
subject that is white and walks. In another sense, a concomi- 
tant that is caused by an antecedent is essential. Death is an 
essential concomitant of Beheading. But it is accidental that 
Lit lightens while you walk. 

■ In the esaentioL propositions of absolute science,, the sub- 
Eject is cither contained in the definition of the predicate, or ' 
contains the predicate in its own definition; the essence of the 
terms is th^ causfti of their conjunction : and their conjunction is 
necessary. The subject necessarily possesses a determinate pre- 
f dicate, or at least the alternative of two contraries. Line must 
^be either Straight or Curved ; Number must be either Odd or 
in. Contrariety is the privation or contradiction of a quality, 
■in a subject ef the same kind as another which possesses the 
ality. That which is not odd, and belongs to number, 
the class to which oddness attaches, is even. Therefore, as 

XI' 'UT oiaiav Kai tarik tA tllet, 
ch. xxxiii. if ydp laff aiiri uripxn 
n TOVTO airi aiJTif aiTiov, ell. Mlv. 
'Mot. vli. 5; Pliys. Auso. i. 9; 
OH vnApxit Iv T<^ X6y<ii roiro if 
rrviifli^HKi. Also Post. Anal. i. 32. 
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one or the other of two contradictories must be true, one or the 
other of such essential predicates must be true.^ 

§ 4. A ^commensurate attribute is universal and essential, and 
belongs to the subject as it is what it is, and is therefore neces- 
sary. The term, Essential, is equivalent to the term. As it is 
what it is. A line Essentially, and As it is what it is, contains 
a point, and is straight. A triangle Essentially, and As it is 
what it is, contains angles equal to two right angles. 

An attribute is commensurate to the primary or highest 
genus of which it is universally predicated. The attribute of 
containing angles equal in sum to two right angles is predicable 
of Figure, but not universally. It is predicable of Isosceles tri- 
angle, universally but not primarily. It is universally, and pri- 
marily predicated of Triangle. Where it is both universally and 
primarily predicable, it is commensurate. Of Triangle it is de- 
monstrated primarily, commensurately, and essentially. To 
Isosceles triangle it is not commensurate nor essential. 



CHAPTER V. 



COMMENSURATE. 



§ 1. It often happens that a conclusion is not primary and 
commensurate, when it seems to be. When there is no genus 
of the individual or individuals ; or when there is a genus, but a 
nameless one, and the individuals differ in species ; or when the 
predicate has been proved of a species ; we are liable to this 
mistake. The conclusion, though not primary and commensu- 
rate, is universal. If not primary and commensurate, the de- 
monstration is not essential. Perpendiculars to the same line 
are parallel ; but this is not an essential proposition ; for not 

* This principle is the Axiom. used as synonyms : and even in the 
^ KaOoXov is generally translated present his practice is not uniform, 
Universal, but it was necessary to so that sometimes it is uncertain 
use another word, in order to distin- how KaOoXov should be translated, 
guish it from icard wavroi:. In In book ii. 14 the definition is ex- 
Aristotle's other works they are pressly abandoned. 
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only perpendiculars, but all lines that meet another at equal 
angles, are parallel. Were the isosceles the only triangle, the 
property of containing angles equal to two right angles would 
seem essentially connected with isoscelism. The permutation 
of proportionals, numbers, lines, solids, times, is not essentially 
connected with number, time, dimension, but can be demon- 
strated at once of the commensurate genus. It was formerly 
proved in detail. They differ in species, and there was no 
name for their genus. When you prove in detail of each 
species of triangle, equilateral, scalene, isosceles, the equality of 
their interior angles to two right angles, you may exhaust the 
possible cases, but your predicate is not essential and com- 
mensurate, and you have only a sophistical science. Your Uni- 
versal, though numerical, is not Essential.* 

§ 2. What is the criterion of a scientific and commensurate 
conclusion ? If Triangle is essential to the predicate, and the 
essence of Isosceles is the same as the essence of Triangle, the 
conjunction of Isosceles and the predicate is Scientific. What 
subject is essential, primary, and commensurate ? The primary 
or lowest genus, that cannot be eliminated without the destruc- 
tion of the predicate.* The interior angles of a brazen isosceles 
triangle are equal to two right angles. Brazenness and Isoscel- 
ism may be eliminated, but not Figure. But lower genera than 
Figure are also ineliminable. If Triangle is the primary or lowest 
ineliminable genus, it is essential and commensurate. 



1 Essential propositions are found- 
ed on definitions (see chap, iv), and 
the object of definition is the elSoc, 
See also chap, xxxiii, vrroXriyj/eTai 
vrrdpxii'V Kar ohviav koI Kard. rb 
eldoc. The knowledge, then, of the 
eZ^oc is necessary for science, accord- 
ing to Aristotle as well as Plato; 



their difference of view on this sub- 
ject affects their Metaphysics, not 
their Logic. 

^ Commensurate propositions 
should be the objects proposed for 
discovery by the methods of Induc- 
tion. See Mr. Mill's System of 
Logic, book ii. 



CHAPTER VI. 



§ 1. Scientific conclusions ate necessary, and are therefore j 
educed from Bimilar premisses. Thia condition is not satisfied 1 
by accidental attributes, but is by essential : for here the predi- 
cate enters into the definition of the subject; or the subject 
enters into the definition of the predicate, and must exhibit 
one of two contraries. The premisses of demonstration are 
therefore essential. 

§ 2. Or wc might have proved the necessity of demonatrativa 1 
premisses by assuming the necessity of the demonstrative c 
elusion. And if the premisses are necessary, not merely true, I 
the proof is demonstrative. We imply the necessity of demon- i 
strative prenuases, when we assail a supposed demonstration by 1 
urging that there is no necessity in the conclusion, or none | 
evinced by the proof. It is therefore a great mistake to suppose 
that our principles are rightly selected, if only probable and 
true ; as the Sophists assume, that to know is the possession 
of knowledge.^ A principle requires more than probability and 
truth ; some truths are inappropriate. A principle is the ele- 
mentary law appropriate to a particular subject-matter. 

Another consideration will prove the necessity of the pre- 
misses. You have no science of the demonstrable till you can I 
explain its reason. If the major term is a necessary predicate 
of the minor, and the middle term of your demonstration is not 
necessary, you cannot explain the reason. If your middle term 
is not necessary, it cannot e.tplain the necessity of the conclusion. 

Again, if at present you have no knowledge of a truth, 
which remains unaltered, while you remember your forr 
son ; you had no knowledge before.* If your middle term is not 
necessary, it may cease to be predicable ; then, remembering 
your former reason, you will not know the truth, which remains 
unaltered. If the middle has not actually ceased, but may pos- 



i 
I 



t 



SCIENTIFIC PRINCIPLES NECESSARY, 40 

Iblj' cease, such a situation is posaible, and such possibility is 
FincDnsiatent with science. 

A conclusion may be necessafy, though the middle by which 
■we prove it is contingent; just as it may be true, though the 
premisses by which we establish it are false. But if the middle 
is necessary, the conclusion must be necessary ; as it must be 
true, if the prembses are true. A is a necessary predicate of 
C, if A is necessary to B, and B to C. If the conclusion is con- 
tingent, the middle cannot be necessary. Let A be a contingent 
predicate of C. If A were necessary to B, and B to C, A would 
be necessary to C : which is contrary to hypothesis. In de- 
monstrative science the conclusion is a necessary law ; and if 
your middle term is not necessary, you will not know the rea- 
son of the necessity, nor even the necessity, of the law. Should 
you indeed mistake contingent premisses for necessary, you will 
believe without knowledge the necessity of the conclusion : 
without this mistake, you cannot even believe in the necessity 
of the law, neither knowing the fact from mediate, nor the rea- 
son from immediate premisses. 

§ 3. Unessential attributes are not objects of demonstrative 

ience ; they cannot be necessarily concluded, It may be 
asked of what use they are as premisses in Dialectics, if they do 
not necessitate the conclusion. Do we not first make some 
irrelevant remarks, and then assert the conclusion, when we 
argue from contingent premisses ? To which we answer, that 
they are not propounded as grounds of a categorically necessary 
conclusion ; but because, if they are conceded, by a hypothetical 
necessity the concliision is conceded ; and if they are true, by a 
hypothetical necessity the conclusion is true. 

§ 4. Essential altributes, then, are necessary to their peculiar 
subject-matter, and form the conclusion and premisses of scien- 
tific demonstration. Accidents, not being necessary, and even if 
universal, not essential, do not teach the reason of a law. This 
happens in proof by signs. The conjunction may be essential, 

it you do not know it as such, nor do you know its reason, 
know the reason when you know the cause ; and when the 

ijunction of the terms of your syllogism, major and middle, 
nd minor, is caused by their own essence. 



CHAPTER VII. 



SCIENTIFIC PRINCIPLES ARE APPROPRIATE AND 

INTRANSFERABLE. 



§ 1. One science cannot employ proofa borrowed from I 
another." Geometrical truth cannot be proved by Arithmetic, I 
For demonstration is analyzable into three elements ;• 
demonstrated major, an attribute essential to a particular mat- I 
ter ; the axioms, or syllogistic canons ; and the subject- genua, 
whose properties and essential attributes are proved. Of these 
the axioms, or syllogizing powers, are common to all sciences. 
But if the subject-genus of Geometry is different from the sub- 
ject genus of Arithmetic, Qeometrical attributes cannot be 
proved by Arithmetical demonstration. Such ttanafeienoe I 






' " Bat, in order 
make any real advan 
discovery of truth 
not only be clear ; they must also 
bo appropriate. Each Bcienee has 
for Its basia a diffbrent class of 
Ideaa ; and the steps which consti- 
tute the prop'ess of one science can 
ue^er be made by employing the 
Ideas of another kind of science. 
No genuine odianco could ever be 
obtained in Mechanics by applying 
to the gntgoct the ideas of space and 
time merely ; no advance io Clie- 
raistry by the use of mere Mochsni- 
cal conceptions; no discovery in 
Physiology by referring facta to 
mere Chemical and Meclianical 
principles. Mechanics must inrolva 
the coDceptioQ of Forcti Chemistry 
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principles can be applied." — Philo- | 
Sophy of the luductlva Sciences, 
book ii. 2. 
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UTi Buiipijam it tUv aiiTuv JoEiiv . 
-Ibid. See Post. Anal. ii. 13. 
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would be possible, as will be shown, if Number were the genua 
of Magnitude ; for Arithmetical and all scientific demonstration 
always espresses its peculiar subject ; and unleas the subject is 
wholly or partly the same, the demonstration is in transferable 
and incommunicable to any other genus ; ' for if the middle and 
major are not homogeneous to the minor, they ate accidental 
attributes and unessential. 

§ 2. Geometry, therefore, will not demonstrate that Con- 
traries are simultaneously known ; nor that the product of two 
cube numbers is a cube ; nor will any science establish a 
theorem for another, unless they stand in the relation of genus 
and species, as Geometry and Optics, Arithmetic and Harmonics. 
Geometry will not even investigate aU attributes of Lines ; not 
those which are unessential, and do not derive from her peca- 
liar and appropriate principles. It will not discuss whether the 
Btraight line is the line of beauty, or whether it is contrary to 
the circular; these attributes not attaching to their particular 
to something it holds in common with other genera. 



CHAPTER VIII.= 



SCIEHTIFIC PRINCIPLES AKE ETERNAL. 



ll ipxai 



§ 1. If the premisses of absolute demonstration f 
are commensurate, the conclusion must be eternal. 

' A dialectical proposition or proof 

difl^ (rata a scientific in being ap- 

pUcable to several subject-matters. 

The terms used \>j Aristotle to ei- 

pices this chataetec are : lura&ai- 
^ VHv {oiiK lanv IK oXXou yivovq nc- 
I .to^dn-a BtUoi.— Chap. Tii. il /tiX- 
I Xii ij diroJfiEcc lUTO^ttivtiv. — Ibid.) 

fUTOiiipiiv (f(d ri /tiTaifipSiityov 

itaoTOV /iij opofwc ilvta t^Xuv. — 

Soph. Blench. 33. itplic voXXouc 

tcrri laTivfyKtiv. — Ibid. 11.) i^p- 

IV (Iw' aXXaiv i^apitoTTovittv ol 

I Uyot ov wyytvi^f- — Post. Anal. i. 

. oi/ yap &v l^TipjiOTTiv q awofii- 



ad science 

Transient 
— Ibid, 'iripai 
abS' i^a^/i5r- 

(Soph. EloDch. 11. Alao ibid. !0, 
where it is applied to Solation. ruv 
yap vapd Tavriv \iyiiiv r] oin) 
Xuffic' iBfii ^ -Qv^ apfi6(rti twl Trdv-' 
roc. Siapaivtiv (d6 yip ^v (J aXXov 
ysvDuj Eij S>tXo yivoe Su^ijviu tA 
Siucpiiiiva.—FoBt. Anal. i. 23.) 

' This chapter appears misplaced 
as it iaCerrupU the coimexioa be- 
tween chapters vli. and ii. It might 
come before chapter vii. 
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and perishable attributes, therefore, being temporary and i 
commensurate, are objects of accidental, not absolute aciem 
and demonstration. If j'ou prove their actual existence, your 
minor premiss muat be peri<ihable and incommensurate, because 
the conclusion is perishable and incommensurate. The perish- 
able, if indemonstrable, is also indefinable ;' definition being i 
either the premiss of demonstration, or the conclusion, or 
whole demonstration dislocated. In investigating temporarj I 
predicates, like the moon's eclipse, your conclusion muflt be 1 
particular in order to be temporary ; if it were universal, it .| 
would be eternal. 



CHAPTER IX. 

THERE 18 NO UNIVERSAL SCIENCE. 



^ I. If demonstrated predicates are essential, and the pr 
sscs of demonstration peculiar to the subject, science 
nething more than proof by true and indemonstrable at 
mediate propositions. For such a proof, like Brysc 
squaring of the circle, may conclude by a cause that is K 
peculiar to the subject, hut attributable to other genera, and be | 
transferable to a heterogeneous matter. If the essence of the 
subject and not an accident is the cause of your knowledge, the 
demonstration is not transferable to another genus. Our know- 
ledge of a predicate is merely accidental, unless we attribute it 
I to its essential subject, evolving it from the elements of its sub- 
ject's essence ; as we know the attribute of containing angles 
equal to two right angles from the clcmonta of the essence of 
that subject to which it is essential. That subject must again 
be the essential predicate of an antecedent subject, and the 
middle term and extremes are therefore always homogeneous, 
§ 2. We know indeed Harmonic laws by Arithmetical proof, 
and this knowledge is legitimate : for though the laws are 
stated by an inferior and separate science, the subject-matter 
being heterogeneous; the proof is given by the higher science, 
with whose subject the predicate is essentially connected. Even , 
' See book ii. chap. 9. 
I 
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in this case it appears that there is no absolute demoDBtration 
except from appropriate principles : the appropriate principles 
of Harmonic theorem being generic and Aj-itbmetical. 

§ 3. Tlie peculiar principles of each particular genus are in- 
demonatrable:' else the principles of such demonstration would 
be uoiversal, and we should have one sole and universal science. 
For if science is more perfect the more primary the causes from 
which it deduces, a science deducing from uncaused and abso- 
lutely antecedent causes would alone be perfect and absolute. 
But demonstration is not transferable, except between genera 
related liie those of Harmonics and Arithmetic, and those of 
Optica or Mechanics and Geometry. 

To discriminate absolute science &om unscientific belief is not 
easy: for it is not easy to detennine what knowledge is based 
on the principles appropriate to the subject-matter. Deduction 
from true and elementary propositions passes for science; but 
besides this, the principles and conclusions ought to behomoge- 

> Tblg, apd in general the doctrine a &f6t, Nic. Btfa. I. 6.), and self- 

of Appropriate priuciples, eeema dl- exUteat (x'i'ptaT6v ibid.), oteniBl BDd 

rectad against Plato, who appareutly undiBngeable (ativ^Tov), and tbe 

held (hat tlie principles of tlie par- sbMilute Beat (ri 'Apiorov Iv rg 

tfcuUr sciencoi mi^fht bo obtained ^I'lni itaTf, Met. i. 3.): whereas 

b; deduction from the principle! of the subject of Ethics, Virtue or Hap- 

the primnry Kience. See cli. ixniJ. piaeas, is an atlribute (ai^upivrov) 

' We have here, apparently, the producible (vpacTov i. e. Kivjiriu), 

ground on which Aristotle differed and merely tbo relative Beit (ri 

from Plato as to the relation or rHy Tt/ianTwv dpiaror). Aa they 

Ethics (fpivijais) to Melaphysica or are !hu3 heterogeneoue, it is Impoa- 

Natural Theology (oof in). The Su- sible to pass by scientific deduction 

prems Good contemplated by the from the Da.ture of the one to the 

one is hetemgeneoos to the Supreme nature of the other. Ethics tiiere- 

Qpod contemplated by the other, fore cannot be, as Plato considered 

That eotit«in plated by Metaphysics (de Repub. 6.), a deduction from 

ll k mbrtance ( Jv rif ri iariv 'AyaSAr Theology. 




CHAPTER X. 



HYPOTHESES. 



g 1. First principles are indent onstrable pTopoaitionB. They 
are either the definition of the elementaTy, its combinations 
and attributes, as Unity, Triangle, Curve ; or the afErmation of 
the existence of the elementary, as unity and magnitude. The 
existence of the compound and of the predicates must be esta- 
blished in the conclusions. 

§ 2. Of demonstrative principles some are peculiar to each. 
separate science ; as the definitions of Line and Curve to Deome- { 
try ; others in an analogous, not an identical, form are comi 
tn aU sciences: as the principle, that if equals be taken from ' 
equals, the remainders ate equal. A particularized statement ia 
as useful as the moat universal formula to a, particular science. 
We only want the specific form that refers to our own genus. 
The Geometrical form of the axiom will suffice the geometrician, 
the Arithmetical form the arithmetician. 

§ 3. Among the peculiar principles science assumes, are 
the existence and definition of the subject whose essential laws 
she has to trace. Arithmetic assumes the existence and defini- 
tion of Unity ; Geometry of points and lines. They further 
assume the definition of the essential attributes — Arithmetic of ^ 
odd and even, square and cube; Geometry of angular, inclined, 
incommensurate. The existence of the attributes is demoii- 
atrated by the axioms and former conclusions. 

§ 4. The same is true in Astronomy. For in all demonstrati've j 
science there are three elements : the Subject, whose esistence is I 
assumed, and whose essential laws are developed ; the Axioms, 
which belong alike to every science ; and the Attributes, of ' 
which we assume the definition, and demonstrate the existence. 
"When any one of these is obvious, it will be neglected ; if the 
eibtence of the subject is obvious, an Hypothesis is not needed. 
It is not equally necessary in Arithmetic and Chemistry. If the 
definition of a predicate is obvious, it may be omitted. The I 
meaniog in the axiom of subtracting equals from equals is too J 



I 
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for definition. But really tKere are always three elements ; 
the subject, the attribute, and the proving canon, 

§ 5. The Axiom, being a necessary truth and necessarily be- 
lieved, is distinct from Hypothesis and from Petition or Postu- 
late.' 1 aay necessarily believed, though some have Eittacked 
the axiom ; for demonstration and syllogism depend on the men- 
tal, not the spoken proposition. You may always assail the 
esaion, but not the thought. '^ 

6. What is capable of proof, but assumed without proof, if 
lelieved by the learner, is, relatively to the learner, though not 
absolutely, an Hypothesis ; if the learner has no belief or a 
diBbelief, it is a Petition : and this is the difference. Petition is 
an assumption opposed to the belief of the learner: or, still 
wider, a demonstrable proposition assumed without demon- 
Btration. 

§ 7. Definition is distinct from Hypothesis, for it affirms no 
existence. Definition needs only be understood, and this is not 



' (ri ifiiiifin) ipx^ iwjroBiTaf 
■^v yip ivnYKaiov Ixnv rbv brioov 

flune-— Met iv. 3, I'rom the in- 
ferior evi den ce oftlieexieleDtial pro- 
piMitioD some have Baid that all de- 
mimatTative aoifince is hypothettcal ; 
this is not Arislotle'B view, as he in- 
clades the hjpolbe»l8, or cat^orical 
element, Bmons tbe flraC priaciples 
of Demanstration. 

\iyct rnurn jtai inroXait^aviiv. — 
Met. JT. 3. Elipiirlliiav n itv/i- 
P^mraf ^ ftiv yip yXHrra dvi- 
XiyKTec i/titv larti, q St pp^ oC" 
avEXcrcroc.— Thetetelua, ^ St). It 
wBi aa artifico of the Sceptita to 
profess not to boo tho eTidenco of 
the AxEom ; then, if a proof of any 
propoaltioti wad adduced, (hey raid. 
Before we Can accept this proof, we 
miiBl have a criterion of Its legiti- 
macy ; and before we accepts crite- 



rion, we must Eiare a proof of Ila 
authority; and the legitimacy of 
ttiia prior proof mast be gnarsDteed 
by a prior criterion ; and »o od ad 
iTifirdium, (Sextus Empiricus.) As, 
however, the perception of tbe Axiom 
constitutea tbe restonlog faculty, not 
to see its evidence would be not to 
have the faculty of reasoning. Ari- 
Btotle calls the Sceptics eIocIm, (S^i- 
os yAp firri^ T-oiouroe.^ — Met. iv, 3.) 
tho Stoics called them etonea, {dwo- 
XiBuimQ yap lari rov voilTiKOu Kro 



rayfifi/. 



fi>) twi 



roie Ivapyiai 
could not Bee the force of the Axiom. 
It ia a mistake to attempt to deiDaa- 
strala the principle of demonstra- 
tion. nCiauo-i It mi roiiro diratiitvi- 

d-n-ni/iiirria t6 /ii; ytyaiattiv, tIvuv 
Sii KiTiiv dTr6htltv, 111 Tipmv oi, 
Jtl.— Mel. iv. 4. 



Hypothesis, Biiless seoHation is Hypothesis ; for Hypothes 
B, premiss whose existence produces a conclusion. The geo^ I 
meter is not guilty of o false Hypothesis, as some say, when ho \ 
calls a line straight, or a foot ia length, that is not straight not I 
a foot in length. Not the etraightness nor length of this tine, I 
but that which it represents, is the ground of his conclusion. 

Petition and Hypothesis are either universal or particular ;~ 
Definition U neither. 



CHAPTER XI. 



SYLLOGISM DEPEND3 ON THE AXIOM OF CONTRADICTION. 



§ 1. The existence of Ideas, or unities separable from many, 
is not indispensable to demonstration ; which only requires the 
existence of classes, or unities predicable of many. Unless one 
and the same thing is predicable univocally of many, there 
could be no demonstration, for there could he no commenaurat« 
middle. 

§ 2. That of two contradictory predicates one must be false, 
is never expressed in demonstration, but implied in all direct 
proof,' When we syllogize, we assume that the Major is truly 
afBrmed of the Middle, and not truly denied, without caring 
whether the Middle can be truly denied of the Major, And sq ■ 
with respect to the Middle and Minor. For if we assume that 
all Man is Animal, and not uot-animal ; it will be true that 
Calliaa is Animal, and not not-animal ; even though not-CalUas 
be also Man, and not-man be also Animal. For the conclusion 
is not impaired though the Major be incommensurate to the 
Middle, and the Middle incommensurate to the Minor. 

§ 3. The principle that one or the other of two contradictor 
lies must be true, is assumed in indirect proof; not in its conn 



' The principla of Bjllogisni, tha 
dietum de omni et nulla, is not em- 
ployed na ft premiBS : if, however, 
the cODctusiveneeB of an argument Is 
challpngGil, tlie principle may be 
expressed and compared with llie 



argument proposed. See Post. Anal. 
ii. 6. Duf iv •nAXoytaiiiii \apfiav*- 
roi tI tart ri ovWcXoyiaBai- iLXM 

Xoyiorai ^ ^^ roijj-o, dirajTay Id, 
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mensurate form, but so far as it is applicable to a particular 
matter. 

§ 4. The common principles express neither the subject nor 
the attribute, but are the canons of demonstration ; and are the 
common property of the particular sciences, of Dialectics, and 
of (Metaphysics, 1 or) whatever science it is which makes a 
commensurate investigation of these propositions ; Of two con- 
tradictories one or the other must be true ; Equals, from which 
equals are subtracted, have equal remainders ; and the like. 
Dialectics has no peculiar and definite premisses, nor a single 
subject-matter, or it would not accept the opponent's proposi- 
tions.* You cannot be indifferent to the concessions, if you 
wish to demonstrate: for, when treating of syllogism, we 
showed that opposite premisses will not furnish the same con- 
clusion. 



CHAPTER XII. 

PECULIARITIES OF SCIENCE. 

§ 1. A syllogistic question is the proposition of a necessary 
alternative, and as propositions are peculiar to each science, a 
question may be inappropriate to a given science. A geome- 
trician or physiologist may be asked an ungeometrical or un- 
physiological question. Only the premiss of a Geometrical con- 
clusion, or of a conclusion, like an Optical theorem, that is 
drawn from Geometrical premisses, is Geometrical : and such a 
question the geometrician is bound to solve by the principles 

* Metaphysics is not mentioned in vtSvovdk ykvovg ivog rivoc, chap, xi.) 

the text, but the investigation of the That it has no appropriate prin- 

Axioms is assigned to this science, ciples : (kpwrrifia kiriartinoviKbv k^ 

Met. iv. 3 ; also Met. xi. 4. kird dk Siv 6 Ka9* kKaarriv oUtlog yivtrai 

b /ladtjfiariKbg xp^rai toXq koivoXq avWoyifffiSc, chap, xil.) 

iSitac, Kai Tdg Tovrwv dpx^Q civ dtj That it is not confined to defini- 

Oeutpiitfai r^c irputrrig fjtiKoffOiltiac, tions, but employs accidental pre- 

' From this and the following misses: (ovBkv avfipiprjKbg Xafifia" 

chapter it appears that Dialectics vov<n rd fiaOrifuiTa, aXXd xai rovrtp 

has no definite subject-matter: (17 Sia^kpovai r&v kv rotg Sidkoyoigf 

ik SiaXiKTiK^ oifK icTiv wpitrfikviav n- dXK' bpityfiovg.—Ihid,) 
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and conclusions of Geometry. As geometrician, he is not 
bound to answer an opponent who questions the principles of 
Geometry.^ The professor of a particular science is not bound 
to answer all questions indiscriminately, but only those which 
fall within the province of his science. In controversy with a 
geometer only conclusions from Geometrical premisses are legi- 
timate ; or, if they refute him, they only refute him accidentally, 
and not as a geometrician. A Geometrical controversy should 
be conducted before/ a tribunal of geometers; else an ungeome- 
trical argument will pass without detection: and so in other 
sciences. 

§ 2. If some problems are imgeometrical and. do not belong 
to the geometer, what ignorance is Geometrical, and when does 
it affect the pretensions of the geometer ? and, in general, what 
kind of ignorance affects our pretensions to any particular sci- 
ence? Is that syllogism which is constructed of premisses 
contradictory to the true, the ^Geometrical paralogism, imgeo- 
metrical? or rather, the syllogism belonging to an extraneous 
science^ — for instance, Music ? The answer to this is, that un- 
geometrical, like unrhythmical, is equivocal ; implying either the 
absence or the badness of Geometrical character. To suppose 
that parallel lines can meet, is in the first sense Geometrical, in 
the other ungeometrical. Ignorance foimded on principles im- 
geometrical in the latter sense is inconsistent with pretensions 
to Geometrical science. 

§ 3. In Mathematics, logical fallacies are not so practicable as 
elsewhere. Two terms, the minor and middle, ought to be dis- 
tributed ; the major may be undistributed. In Mathematics the 
fulfilment of these conditions is more obvious than in naked ar- 
gument, as the diagrams submit them to ocular perception. 
Is every circle a figure ? Is a poem a circle ? The diagram be- 
trays the equivocation. 

The subject of discussion must not itself be brought as 

^ ry ytwfjLBTpy ovk In \6yog kari ^Xrig .... Xtiinrai ro'ivvv t^v irpo- 

rrpOQ rhv dvtkovra rdg apxag, aXX' Keifikvi^v ^tXoao^iav Trtpl avrutv rriv 

ijroi trepag eTiffrrifirjg i) waawv koi- ffKBypiv irouXtrOai, — Met. ii. 1 . 

v^g. — Phys. Ausc. i. 2. dnopritreu ^ i. e. the Peeudographema. — See 

rig hv TToiag loriv kniOTrifirtg t6 Sta- Soph. Elench. 11. 
Tropijtrai irepl rrjg r&v naBtjfAartK&v 
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enstasis against an inductive proposition : for as a proposition 
must be general, or it would not be commensurate, so must an 
enstasis be.^ For every enstasis is a proposition : every enstasis 
may become a premiss in dialectical or demonstrative syllogism. 

An argument is illogical v^hen the middle is the predicate of 
both terms it is intended to connect : as Cseneus argues, that 
fire increases in a geometrical proportion, because both fire and 
this proportion augment with great rapidity. The conclusion 
would follow, if fire developed in the most rapidly augmenting 
proportion, and such proportion were geometrical. 

§ 4. Sometimes the premisses, though inconclusive in their 
original form, may be remodelled so as to famish a legitimate 
conclusion. If true conclusions never resulted from false pre- 
misses, they would be reciprocally demonstrable, and it would 
be easy to analyze a theorem into its principles. This recipro- 
cation is more common in Science than in Dialectics, for the pre- 
misses of the former are never accidents, but definitions. 

§ 5. The demonstrative chain grows by apposition ef terms, 
not by interposition. For instance : A is predicated of B, and 
B of C, and C of D, ad infinitum,^ Or it takes two directions : 
if, for example, A is predicated of B and D, and these are re- 
spectively predicated of C and E : A representing number finite 
or infinite : B finite odd number : D finite even number : C a 
particular odd number : E a particular even number : we have 
two lines of predication, A, B, C, and A, D, E. 



^ The drift of this is obscure : it 
may mean : in Geometry the subject 
of discussion itself is present, and 
exposes any equivocation : but in 
Dialectics it is not allowed to adduce 
the subject of discussion itself as an 
objection against a proposition, but 
we must find a similar case that falls 
under the same universal. See Top. 
viii. 2. dKiutHov rag hvcrdauQ fiifj 
in airov rov irporuvoidvov ^cpeiv. 



' Synthetical reasoning uses no 
premisses between whose extremes a 
middle can be interposed ; proof is 
the interposition of middles between 
the extremes of a problem, rf ydp 
ivTbg ifiPaXXttrOai '6pov dW ov Tip 
irpocrXafiPdvscrBai dwoSfiKwrai rb 
d7roSHKvvfi€voVf chap. xxii. avK^Tai, 
is used for the deduction of a given 
conclusion, chap. xiv. 
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CHAPTER XIII. 

FACT AND REASONED FACT. 

§ 1. Knowledge of a fact is distinct from knowledge of its 
reason; and if it belongs to the same science, presents two 
varieties. Either the premisses from which we conclude are not 
immediate, and cannot disclose the primary cause ; or, though 
immediate, they do not conclude from the cause, but from its 
reciprocating and more evident effect : for an effect is often more 
evident, and supplies a middle term for the demonstration of 
its reciprocating cause. 

§ 2. The proximity of the planets may be proved by the 
absence of scintillation.^ Let C represent the planets, B non- 

* The following examples are visible descent of the north pole of 
taken from Mr. WhewelPs Philoso- the heavens as we travel south, are 
phy of the Inductive Sciences. '' It is made the middle term, and the glo- 
inferred that the earth is a globe, bularform of the earth the majors 
because we find that as we travel the reasoning is analytical or in- 
to the north, the apparent pole of ductive, and the conclusion merely 
the heavenly motions, and the con- a fact : if the middle and major 
stellations which are near it, seem to changed places, the conclusion would 
mount higher, and as we proceed be a reasoned fact, 
southwards they descend. Again, Again, from the risings and set- 
if we proceed from two different tings and eclipses of the moon, it is 
points considerably to the east and inferred that she moves in an ellipse, 
west of each other, and travel di- with variable axis and eccentricity ; 
rectly northwards from each, as and this is explained by supposing 
from the south of Spain to the north that she is attracted by the earth 
of Scotland, and from Greece to and sun inversely as the squares of 
Scandinavia, these two north and the distance. — See Inductive Table 
south lines will be much nearer to of Astronomy, 
each other in their northern than in The conclusion of the first syllo- 
their southern parts. These and gism is the movement of the moon ; 
similar facts are seen to be consistent of the second, the forces by which 
with a convex surface of the earth, this movement is produced ; and 
and withnoother."— Bk, ii. ch.6. both are fact-conclusions. If we 

Here, as the convergence of meri- started from the forces we might 

dians towards the north, and the deduce the movement, and from the 
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scintillation, and A proximity. B is true of C, and by induc- 
tion or sense we know that A is true of B, therefore A is true 
of C. We have now demonstrated the fact of their proximity, 
without the reason ; for non-scintillation is the effect, not the 
cause, of proximity. Invert the proof, and you have a demon- 
stration by the reason. Let the middle B represent proximity, 
and the major A non-scintillation, then the middle, by which we 
conclude A of C, is the primary cause, and we have a demon- 
stration by the reason. So if, from the moon's waxing and 
waning, we conclude that her shape is spherical, we prove a 
fact ; if from her sphericity we infer the phaenomena of her 
waxing and waning, we prove by the reason ; for her spherical 
shape causes the phaenomena of her waxing and waning. 

§ 3. The other case of fact-conclusion occurs when the 
middle and major do not reciprocate ; then, if the effect is more 
notorious, the fact may be proved without the reason ; and 
when the middle is not intermediate, but exterior to the ex- 
tremes, as in the second figure, then we can prove the fact, 
though ignorant of the reason.^ We do not assign the cause of 
a wall's non-respiration, when we say it is not an animal ; for 
the animal character is not the cause of respiration. For if a 
negative is the cause of a predicate's absence, the affirmative is 
-the cause of its presence : if the distemperature of heat and 
cold is the cause of sickness, then temperature is the cause of 
health : and if an affirmative is the cause of a predicate's pre- 
sence, the negative must be the cause of its absence. In the 
above instance this condition was wanting ; the animal charac- 
ter does not involve the presence of respiration. The inference 



moyement the phsenomena, and these 
would be reasoned conclusions. 

Again, the ebb and flow of the 
tides may be made either a middle 
term to prove the attraction of the 
sea by the sun and moon, or a ma- 
jor term to be proved by this attrac- 
tion. — Ibid. 

" The doctrine which is the hypo- 
thesis of the deductive reasoning is 
the inference of the inductive pro- 
cess. The special facts which are 



the basis of the inductive inference 
are the conclusion of the train of 
deduction. And in this manner the 
deduction establishes the induction. 
The principle which we gather from 
the facts is true, because the facts 
can be derived from it by rigorous 
demonstration. Induction moves 
upwards, and deduction downwards, 
on the same stair." — Book ii. 6. 

* i^($) is equivalent to dviarkpio. — 
See chap, xxiii. 
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was made in the second figure : All that respires is animal ; a 
wall is not animal ; therefore a wall has no respiration. Similar 
to this are far-fetched reasons, as that of Anacharsis, who said 
there were no flute-players in Scythia because there were no 
vines. 

§ 4. Within the same science, and with reference to the posi- 
tion of the middle term, the syllogism of fact and the syllogism 
of reason thus difier. The fact also differs from the reason^ as 
belonging to a difierent science, having the relation of Optics to 
Geometry, Mechanics to Stereometry, Harmonics to Arithmetic, 
Celestial Phsenomena to Astronomy. Such sciences are not 
always distinguished by name : as Mathematical and Nautical 
Astronomy ; Mathematical and ^sthetical Harmonics. The 
fact belongs to the JEsthetical, the reason to the Mathematical 
branch. The professor of the latter, though he could give the 
causal demonstration, is often ignorant of the fact : as we are 
often ignorant of phsenomena, when we know a universal law, if 
we have not traced it through all its manifestations. This hap- 
pens when the specific element connected with an attribute, and 
whose connexion is expressed in the law, is mixed in the phse- 
nomenon with a mass of other elements : for Mathematics sepa- 
rate the element they examine ; which, though insulated in the 
science, perhaps never exists in nature except in combination.^ 
As Geometry is related to Optics, so are Optics to the theory 



^ On the subject-matter of Mathe- 
matics see Metaph. xiii. 3; Post. 
Anal. i. 18. The following is a divi- 
sion of the sciences : r) Uiratra Sid- 
voia rj UpoKTiKij ^ Iloiijnic^ ^ 0€i«i- 
priTiKrj , , . , el Se Ti l<rrlv &Kivi]Tov 
Kal aldiov Kai \iiipi(TThvy ^avepbv 8ri 
OsojpTjTLKric rb yvSivac oi) fikvToi Ov- 
aiKrJQ yf, TTfpi Kivriratv yap rivutv rj 
<^vmKi^, ovSk MaOrifJiaTiKfigf dWd 
TTporkpas dfi^oiv, 'H fikv yap $v- 
(Tticj) TTCpi dx^pi<fTa fikv, dW ovk 
dKivura* rrjc Sk MaOrifiariKrjg evia 
nepl dKivrira /lev, ov xutpitrrd dk 
t<ra>ff, dW utg kv ^\y' ri dk JlputTti 
Kal frepi xuipivrd. Kal dKiviiTa' utcrrt 



rpeig hv eUv OiXocro^iai 9eiaptirucai, 
MaOrjfiariKifj, ^vffucr^, QedKoyixrf oh 
yap dStjXov <Jri, €i wov t6 QeXov 
virdpxet, ^v ry roiavry 0u(r« virdp- 
X€f Kal TTJv rifuiordrriv Sti wepl rb 
rifuutrarov ysvog elvai, — Met. vi, 8. 
See also Met. xi. 3, 4, and 7. 4 dk 
'M.aBfifiaTtKTj OtwprjTiK^ fikv Kal rrepl 
fisvovra rig a^rtif dXX' ov xwptcrrd* 
ei ^ vvdpxi*' Tig ovoia x^p^^fft^ 'cai 
dKivriTog, hrrep ireipacrSfitOa SukvO^ 
vai, kvTavOa hv Ar) wov Kal rb Qiiov. 
iriXov roivw 8ri rpia ykvrj rdv Ofu)- 
pmriKiSiV kiricrrtifiHv kfrrif ^vaiKr^, 
MaOrifiariKT^, QtoXoyiKfj, 
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of the Rainbow. The explanation strictly belongs to Optics : 
the facts to Physical science. Many sciences not subordinate 
are in particular points thus related. The fact, that circular 
wounds are slow to heal, belongs to the Physician ; the expla- 
nation to the Geometer. 



CHAPTER XIV. 

THE FIRST FIGURE IS MOST SCIENTIFIC. 

§ 1. Of all the figures the first is most employed in science. 
It is employed by aU the mathematical sciences. Arithmetic, 
Geometry, Optics, for instance : and a reasoned conclusion, the 
most characteristic point of science, is generally if not univer- 
saUy drawn in this figure. 

Secondly, it is the only one adapted for establishing a defini- 
tion, which is universal and affirmative, the conclusions of the 
second and third being negative and particular. 

Thirdly, the intercalation of more and more elementary laws, 
and finally of the immediate, by which the premisses of the lat- 
ter figures are deduced, must take place in the first figure.^ The 
first is self-sufficient, and appears on these accounts to play the 
chief part in science. 

* Deduction is called condensa- All C is D. 

tion, (KaTaTVKVovTai,) because it . * . All C is E. 

consists of the interposition of mid- And 

die terms. Tlie proposition, all A is All B is C. 

E, is thus deduced : — All A is B. 

AllCisE. .-.All A is C. 

All A is C. The deduction is complete when 

.' . All A is E. all the premisses, A B, B C, CD, 

Both of these premisses may be D E, are immediate propositions, 

thus deduced : — del t6 fdffov TrvKvovrai ^iwg ddiai- 

AU D is £. ptTa ykvrjrai Kai sv, chap, xxiii. 
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CHAPTER XV. 

NEGATIVE PROPOSITIONS MAY BE INDEMONSTRABLE. 

The proposition, B is not A, as well as the proposition, B is 

A, may be an atomic truth. A proposition is an atom or indi- 
visible, whose terms are divided by no intermediate link, and 
connected or disconnected by no foreign cause. 

If either A, or B, or both, have a genus, the disjunction of A 
and B cannot be primary. For, if C is the genus of A, it per- 
haps is not the genus of B : then, because A is C, and B is 
not C, we may infer that B is not A. Or if D were a genus of 

B, so that all B were D, and no D were A, we might infer that 
no B is A. And similarly, if both B and A have a genus. The 
possibility that the genus of A should not be a genus of B, or 
the genus of B not a genus of A, is clear from the contra-dis- 
tinguished categories or orders. If nothing in the category A, 

C, D, is predicable of any thing in the category B, E, F, and G 
in the first group is genus of A, it cannot be genus of B, or the 
groups would not be mutually exclusive; and similarly if B had 
a genus. 

If neither has a genus, and B is not A, the proposition is an 
atomic negative. Were there a middle term and proof, one of 
them must have a genus : for the proof must fall into the first 
or second figure. If in the first, B has the genus, for the minor 
premiss of this figure must be affirmative : if in the second, one 
or the other must have the genus, for either premiss may be 
negative, but not both. 

Under these conditions a negative proposition may be indivi- 
sible or atomic. 



CHAPTER XVr. 
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ERROR IN PRINCIPLE. 

§ I. Ignorance, thai is not merely the negative but tbe con- 
I tiary of knowledge, is either direct or concluded ; and either of 
mediate oi of immediate propositions. 'Ignorance of imiaediatc 
or primary propositions, whether affirmative or negative, if a 
direct helief, admits of no varieties : if a concluded error, it 
may arise under several conditions, 

§ 2. Let the proposition, no B is A, be an indivisible or 
atomic truth. If you conclude that all B is A, by a middle 
term C, you are deceived hy deduction ; and either both, or only 
I one of your premisses, 

I all C is A 

r all B is C, 

may be false. Both may be false ; for it is possible that the 
statement, all C is A, is false ; and, as the proposition, no B is 
A, is primary, and B can therefore have no genua, the state- 
ment, all B is C, is also false. 

Or one of the premisses may be true ; but this can only be 
the major, all C is A. The minor, all B is C, must be false ; 
[£)r, if the proposition, no B is A, is primary, B can have no 
:^nu9. The major, all C is A, may be true; for the propo- 
;fiitions,' 



aU C 
no B 



A, 



whether mediate or immediate, are quite consistent with the 
proposition, no B is C. 

§ 3. This is the only manner in which we can conclude a 
false affirmative, for only the first figure concludes an affirmative 
universal. A false negative may he drawn either in the first or 



' TfaU pnssage and oootber io Ct 

(Mlowing chapter (iyx^P" y'p ' 

T A irXflooiv vwApx'i'' 3 o''* '"''i 

>)riiXXfjXo) are tho only placi 



where icariiyopilaBni and HinSpX"* 
arc uaad ganerically of afilrmatlTe 
and negative prapotutione. 



in the second figure. 
tions a false coaclusion, 
figure. 

Both the premisses, 



inder how many condi- 
) A, may be drawn in the firat 



all B ia C, 
may be false : for the assumption, that all C is A, and no B iB 
C, does not contravene the hypothesis, that all B ia A. 

Or one or the other indiscriminately may be false : The major, 
no C is A, may be true ; and then the minor, all B is C, must be 
false : for, firstly, the propositions, 

all B is A 

all B is C, 

would give the conclusion, some C is A, which contradicts the 
major we have just assumed to be true ; a 



give the conclusion, no 1 
Or the minor, all B i 



is A, which contradicts the hypothesis. 
C, may be true ; and then the major. 



C is A, must be false : for, from the hypothesis and minor. 



it fallows that si 



s A, and therefore the 



majoi 



o C is A, 



In the first figure, then, a false conclusion may proceed from 
either one or two false premisses. 

§ 4. If the false conclusion, no B is A, is drawn in 
second figure, the premisses cannot both be wholly false or 
contrary to the truth. If all B is A, no middle term can 
universally affirmed of one extreme, and universally denied of 
the other; for the falae conclusion, no B is A, must result from 
such premisses. But they cannot both be contrary to the truth ; 
For then the contraries of both ought to be true propositions ; 
but we should again have a middle term universally denied of 
one extreme, and universally affirmed of the other. 

§ 5. Both premisses may be partly false or contradictory to 
the truth. 'Whethet the premisses are, all A is C, and no B ta 
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C ■ or, Qo A is C, and no 


B is C ; we may suppose them both 1 


contradictory to the truth. 


without contravening the hypothesis, 1 


all B is A. 


1 


§ 6. Either premiss singly may he contrary to the truth. J 


Let the premisaes be, 


J 


1 all 


A i> C ■ 


no 


B il C; ■ 


then, if the major is true. 


we haTe the true propositions, H 


aU 


A is C ■ 


all 


B i. A; M 


#0 that the minor, 


.^H 


no 


^^^^M 


il contrary to the truth. 


^M 


Or, if the minor ia true. 


we have the premisses, ^^^^^H 


no 


B C ^H 


all 


B is A; ■ 


from which it follows that 


some A is not C; and therefore the 1 


major, all A is C, is contradictory to the truth, and may he | 


contrary. 


1 


Or, let the premisBea be 


1 


no 


A is C 1 


all 


B is C; M 


then, if the major is true. 


we have the propositions, H 


no 


A is C 1 


all 


B is A; 1 


from which it follows that the minor, all B is C, is contrary to | 


■ the truth. 


i 


^H Or, if the minor ia true 


then we have the propositions, H 


P 


B is C ■ 


all 


B is A, ■ 


which give the conclusion, some A is C : therefore the major, | 


flo A is C, is contradictor! 


to the truth, and may be contrary. 1 


^^ An atomic or elementary error may therefore result from one 1 


^Bs from two erroneous premisses. 1 



CHAPTER XVri. 



ORIGIN OF ERROR IN DEMONSTRABLE PROP0SITION9, 



§ 1. With respect to mediate or dedncible propositions, affirm- 
ative or negative, if the middle by which they are falsely con- 
cliided ia appropriate, both premisses cannot bo false, but only 
the major. The appropriate middle is that by which the truth 
might be concluded. Let the true conclusion, all B is A, be 
deducihle from the middle C. The minor premiss must always 
be affirmative and true ; if it were negative, there would be no 
conclusion : but the major may be false, for, converted into its 
contrary, it gives a contrary conclusion.' 

§ 2. When the true premisses are. 



aU D 
all B 



D; 



where the middle D is inappropriate, and taken from a 
distinct category ; we leave a conclusion if we change the 
quality of the major, hut not if we change the quaUty of the 
minor: so that the one must always be true, the other always 
iake : and this case resembles that of the appropriate middle. 
§ 3. gupposing the true premisses to be, 

all D is A 



both premisses of our deduction must be false : for we must 
change the quality of both in order to make a syllogism : we 
must assimie. 



both which propositions are false. 

' rivTioTpoii,^ here meaoe change signifies the suhetftation of the a 
of quality; in Prior. Anal. li. 8, it elation for ono of the proml»aea. 
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4. In ttis last syllogism, if the major ie true, the minor 
, must be false ; for it leads to the coiiclusion, no B is A, which 
B false by hypothesis. 

§ 5. When the erroneous conclusion is in t!ie second figure, 
both premisses cannot be wholly false or contrary to the truth : 
for, as we observed before, when all B is A, no middle CEin be. 
imiversally affirmed of the one extreme, and universally denied 
of the otLer ; but either singly may be contrary to the truth. 
If the true propositions are 



all A 

all B 



C; 



I 



I tlie major premiss i 
e premisses. 



the minor is true, and the major false. 
When the conclusion is negative, these are the sources of 

§ 6. When the conclusion is aiRrmative, and drawn from the 
appropriate middle, both premisaea cannot be false, for the 
minor must he affirmative to give any conclusion ; so that the 
error must be in the major : for thb is the only premiss whose 
contrary affords a conclusion. 

§ 7. Similarly, if the middle be inappropriate and heteroge- 
neous, as we observed in the case of the negative conclusion 
the minor cannot be converted into its contrary, but the major 
can : and the deception is the same as when the middle ia ap- 
propriate and homogeneous. 

§ 8. When all D, the inappropriate middle, is A, our major 
premiss, all D is A, ia true, and the minor, all B is D, is false. 
For it does not follow from the propositions, 
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§ 9. If no D is A, our major premiss, being affirmative, is 
Mse; while the minor, all B is D, may be either true or false. 
White no B is A, it ma? be true that no D is A, and all B is 
D : for example ; music is a science, and neither music nor 
science is an animal ; ot, it may be true that no D ia A, and 
no B is D. 

If. then the major premiss ia negative, one or both the pre- 
misses may he false. 

We have seen in how many ways it is possible to be misled 
either in demonstrable or in indemonstrable propositions. 



CHAPTER XVIII. 



NEGATIVE IGPfOHAHCE. 

If man has lost any sense, he has lost a corresponding science, 
now unattainable. We acquire knowledge by induction or de- 
monstration, the one based on pha;nomena, the other on laws, 
which ate only discoverable by induction. 

Even the materials of mathematics are furnished by induc- 
tion ; ' which shews us throughout nature certain attributes, 
which, though not self-esistent and substantive, are insulable 
in thought. The cognizance of phanomena belongs to sense, 
not to reason. Sense, then, is indispensable to induction, and 
induction to discovery of the law. 



CHAPTER XIX. 



§ 1. All deduction involves three terms, and either connecta 
n predicate A with a subject C, by predicating A of B, and B of 
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01 disconnects them by ascribing e. piedicate to the one and 
withholding it from the other. Such statements are the ele- 
menta and hypotheses of deduction. We conclude that A ia 
predicated of C by the middle B ; and that A is predicated of B 
by 8ome other middle ; and that B is predicated of C by another. 
Dialectics only ai min g at belief, credibility, as far as circum- 
Btancea allow, is the only requisite of its premisses. If a middle 
term between A and B is credible, though not real, it is suffi- 
cient for dialectical proof, but not for science. 

When we predicate whiteness of man, the predication is es- 
sential : whiteness is not ascribed to man, because man is 
ascribed to any other substance.' When we predicate man of 
whiteness, the predication ia accidental ; man is ascribed to the 
whiteness, because the whiteness ia ascribed to a man, 

§ 2. Let C be the attribute of no subject, but the primary 
subject of B, without any intermediate ; and let B be the pri- 
mary subject of F, and F the primary subject of E ; must such 
a series terminate, or is it illimitable ? 

§ 3. Again, if there is no essential predicate of A, and A ia a 
primary predicate of H, with no antecedent intermediate ; and 
H of O, and G of B ; must such a series terminate, or may this 
.too be illimitable ? 

This question differs from the former : the former asked, if 
we begin from a primary subject, can we go upwards along an 
illimitable series ? The second, if we begin from a primary 
predicate, can we go downwards along an illimitable series? 

§ 4. Again, if the extremes are fixed, can the intermediate 
links be infinite ? When B is intermediate between A and C, 
and others between A and B, and others between these ; can 
this intercalation be endless ? This is to ask, is there any end 
to demonstration? is everything demonstrable, or are the con- 
necting intermediates finite ? 

§ 5. The same question arises in negative syllogisms and 
propositions. When no B is A, A ia either denied primarily of 

' Tbia kind of csnentlal or proper predication mentioned in chap. IV. 

predicBtionj which occurs again at and at the end of chap. KXil. ivhifh 

the beghming of chap. xxit. must ischaracterlsticofselancB,aDditioiily 

10 confonnilfld with the essential one speciea of proper predication. 



I 



I 



B ; or antecedently of some oilier term G, whicli is predica.ted 
of all B ; and either primarily of O, or antecedently of some 
other term H. There is either an endless series of terms of 
which A is antecedently denied, or there is a primary term that 
ends the series. 

g 6. In a reciprocating series there can be no primary nor 
ultimate term ; for there is no antecedence nor subsequence, 
even though both the ascending and the descending series are 
limitless ; their reciprocation, however, may be dissimilar, giv- 
ing sometimes an essential, and sometimes an accidental pre- 

CHAPTER XX. 

INTERMEDIATES OF GIVEN EXTREMES ARE FINITE. 

§ I. If the series of ascending or more universal predicates, 
and descending or more particular subjects, ia limited in both 
directions, the number of intermediates must be finite. If the 
terms interposed between the extremes of the proposition, F ia 
A, were innumerable, we might start from F, and travel up an 
endless succession of predicates without reaching A ; or start 
from A, and travel down an endless succession of subjects, 
without reaching P. This by hypothesis is impossible : the 
intervening links between F and A are therefore finite. 

g 2. It is equally impossible that some should touch and be 
undivided, and others severed by an impassable chasm. Select 
any intervening term whatever, and the number of intermediates 
that divide it from A and F must either he finite or infinite. 
Where the chasm occurs ia immaterial. The hypothesis is 
violated, if any terra is severed by an infinite series from either 
extreme. 



CHAPTER XXI. 
NEOATIVE PROPOSITIONS. 

§ 1. If the retrogression of subjects and progression of pre- 
dicates is limited in the analysis of afiirmative propositions, it 
must be so in the analysis of negative. 
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I 



the proof of a negative ooncluaion in the 
three figures ; and asaume that, in affirmative propositions, we 
cannot progress from a primary subject, nor retrogress from 
an ultimate predicate, without arriving at a limit. 

§ 2. If we prove the negative, no C is A, in the first figure, 
by the premisses, 

no B is A 
aU C is B, 

the nombei of intercalated terms iu the minor interval or pro- 
position, C is B, is by hypothesis finite; for this interval is 
always affirmative. The major may be proved by the antece- 
dent premisaes, 

no D is A 



and this major by the antecedent premisse 



I BO that every antecedent proof adds a higher predicate of C; 
rtuid,t as their progression is by hypothesis limited, the subjects 
f of A must be also limited ; and there must be some term of 
L which A is primarily denied. 

. In the second figure, if we prove the conclusion, no C is 
I A, by the premisses. 




Bcond figure : let us prove it in the second ; and we require 
I the premisses, 



the line from A down to 1 
Tauchniti edition the ai'Ui 
are InuispoEed. 



LIMIT OF AWALY8IS. 

if we again prove the minor, we require the premisses, 

ftll D is E 

no C ia E: 

so that every antecedent proof adds a higher predicate of A 
and, if these are limited, the antecedent negatives are alao 
limited.' 

§ 4. In the third figure, if we prove the conclusion, some C 
is not A, by the premisses. 



aU B is A; 

the major premiss may either be proved in the former figuresi 
in which we saw the progression was limited ; or, if we prore it 

in the third, we require the premisses. 



and to prove this major, we require the premiBses, 

some E is not C 

aU E is D: 

BO that every antecedent proof adds a lower subject of A ; and 
therefore, as the retrogression of affirmative subjects ia 
eumed to be limited, the retrogression of negative subject) 
also limited. 

I 5. As, then, the number of proofs in each figure ta limited, 
and the number of figures is limited ; and as the product of 
two finite numbers is finite ; the number of antecedent nega- 



' The syllogiems examined are in 
Camestrea ; if we examine them in 
Ceeare, Qte result ia eUghtly differ- 
ent. We may prove the negative, 
no C is A, b; tbe premisses, 

no A is U 

all C i8 B, 
Ibe major may be proTsd by tba pre- 



Imd tbie major by the premisses, 

no D is E 

all B ia E. 
From which it appears that tbe de- 
duction in C^Bare does not alwaf* 
add a higher predicate of Ihe major 
term, ttfiin Camsstree, but altamately 
a higher predicala of the iniai 
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tives will be finite, even though the conclusion should he 
drawn in every figure. 

If, then, the succession of suhjeots and predicates is limited 
in the analysis of an afSnnative proposition, it is limited in the 
analysis of a negative. 



CHAPTER XXII. 
THE TRAINa OF PREDICATION ARE FINITE. 

§ 1. First let us give a dialectical proof. 

Predicates that compose (he essential character must he 
finite : else, as infinite elements could not be enumerated, such 
character would be indefinable. 

Before we can complete this proof we must make some pre- 
liminary remarks. 

§ 2. Predication is essential or proper, when I affirm that 
wood is white, or that a man walks. Wood is the subject of 
whiteness : whiteness is an attribute possessed by wood or a 
species of wood, not by another subject to which wood is also 
ascribed. 

Predication is accidental or improper, when I affirm that the 
white is wood, or that the white is musical. While is not the 
subject of wood, wood is not an attribute ascribed to white or 
to a species of white, but is a subject to which the attribute 
ivhiteness is ascribed. 

When I affirm that the white is musical, white is not the 
subject of musical ; musical is not an attribute ascribed to 
white nor to a species of white, but to man, a subject to which 
the attribute whiteness is also ascribed. 

I 3. The predicates that enter demonstrali( 
accidental, and fall under the categories of i 
quantity, relation, action, passion, place, or ti 

When substance is predicated, the subject 
dicate or a species of the predicate, as whei 



: are proper, not ,' 
hstance, quality. 



:ated of ra 



is either the pre- 
1 animal is predi- 



When accident is predicated, it is neither identical with the 
subject, nor its genus : as white is predicated of man. 

No accident can exist but by inherence in a substance. The 
Platonic Ideas are imaginary, and, even if they existed, would 



be nothing (o our purpose, not being concerned in demonstra' I 
tion. 

§4. If A is a qualitj' of B, fi cannot be a quality of A, andV 
they cannot precipitate with absolute predication. 

Such predication cannot be circular or reciprocal. If thol 
terms reciprocate as genera ; firstly, no essence would be de- I 
finable, for we could not esbaust an infinite series of genera; 
secondly, a genus would bo a species of itself. 

If the terma reciprocate as substance and accident, their pre- 
dication ia only accidental, 

§ 6. Rectilinear predication cannot proceed without a limit.^ 
For the predicates are either substantive genera, and this series 
we kaow to be finite ; or they are accidents, essential or unes- 
sential. Every accident inheres in some term of the substan- 
tive succession : their descending or subject series, therefore, is 
limited by the limit of this succession : and, as their genera are 
finite like those of substance, their ascending or predicate series 
is also limited. The scale, therefore, has both a basis or 
mary subject, and an apex or ultimate predicate. 

§ 6. Another dialectical proof is as follows ; antecedent pre- I 
dicates make a proposition demonstrable ; and the demonstrable J 
cannot be apprehended better than by knowledge, and cannot | 
be known without demonstration. If the antecedents are 
ttier known nor apprehended better than if they were known, I 
the con.sequents cannot be the objects of knowledge. The I 
number therefore of intermediate predicates must be limited, if I 
demonstration is categorical, and not merely hypothetical. I 
the succession of higher predicates ia unlimited, every truth ii 
demonstrable, but, as an endless preceding aeries has to be 
passed, cannot be demonstrated ; and, as we do not apprehend 
them with any thing better than knowledge, our science is 
categorical, but merely hypothetical. 

§ 7. These proofs are dialectical :' a scientific and shorts | 



tiTTai. Ab tills chaptor, thougli one 
of tbe most important iu ttie trea- 
ties, as BEserlJDg tlie Logica! Hypo- 
thesie, the exieteace of flnt truths, ig 
also one of the most carelessly written 



and most □bscuiv, somewhat mora I 
liberty has been talien in tlepsttiiig ] 
from the letter of the original than J 
fllBewhere. 

' The first proof appsan t 
Dialectical, beeaoM It apidie 
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proof that the series of essential predicates (which demonstrative 
science alone regards) must terminate in both directions, is aa 
follows : — A predicate is essential if it enters into the definition 
of the subject, as divided into the definition of number : or if 
the subject enters into the definition of the predicate, as num- 
ber into the definition of odd, 

§ 8. A succession of this latter kind of predicates must be 
finite: for if there be a further predicate of odd, into whose 
definition odd enters, number will be the primary subject in 
the definition of that further predicate, and a limit of its de- 
scending series. The terms of the ascending series must be 
finite, for the whole nexus of properties must inhere in the 
original subject, and the whole nexus of subjects, which is of 
equal length, must enter the definition of the ultimate property : 
and as no predicate can have an infinite line of such subjects, 
nor any subject an infinite line of such predicates, the ascend- 
ing series must also eventually terminate. 

§ 9. A succession of the former kind of predicates, found in 
the d finition of the subject, must be finite : else the subject 
would be indefinable : so that here too the ascending, and con- 
flequently the descending, series is finite. 

§ 10. If so, two extremes can only have a finite number of 
['intermediates,' and demonstration has an absolute basis and 



I oontingeut predicates, as well m to 
I (eseutial or oecessary, and it leaves 
I DK in doubt wtietber the second kind 
if essential predicates, whose defl- 
l nttioD inclodes their subjoct, may 
extend in a lateral direction 
^ without limit; 80 that the proof is 
I both too Bsteoflive and too narrow. 

The second proof is merely Hjpo- 

> tbetical ; there must be first tmtliB 

if there is science. This is a petitio 

prindpiii for the object of proving 

the eiialence of first truths is to 

prove the possibility of science ; the 

latter, therefore, must not be as- 

anmed as a proof of the former. 

The third proof is Analytical, that 

f U, Scientific, (for the present I 



belongs to Analytical Science, or 
Logic,) because It rests on appro- 
priate principles, the deBnition of 
essential propositions. 

It Is, however, not so much a. 
proof, as a more accurate determi- 
natioo of the principle that must be 
postulated. This postulate, the ex- 
istence of flrrit priuciples, as concem- 
Ing the conatilnlicin of the world, 
appears Co beloug properly to Meta- 
phyalca, and is merely horrowed by 
Logic. — See Metaph. ii. 2, and In- 
troduction. 

' Compare : " Derivative laws are 
such OS are doduclhle from, and may 
be resolved into, other and more ge- 
neral ones. Ultimate laws are those 




ULTIMATE LAWS. 

point of departure; and tliey were mistaken ivlio, we said, 
denied the existence of indemonstrable truths. If demonstra- 
tion has an absolute point of departure, all truths are not de- 
monstrable, and the chain of deduction is not endless : other- 
e there would be no atomic and irreducible law, but every 
law would be capable of resolution. Deduction does not add a 
term, but interpose it between the extremes : and if deduction 



ered by an infinite 
Te shown by both 
both the ascend- 
e determinate and 



; endless, two extremes would be sundi 
intermediates ; which, as we ha 
dialectical and logical proof, cannot be, as 
ing and descending series of predication ar 
hounded. 

CHAPTER XXIII. 



ULTIMATE LiWS. 

§ 1. It follows, that if two terms, neither of which is univer- 
sally predicable of the other, possess the same predicate, they 
need not possess it in virtue of a common intermediate. The 
isosceles and scalene triangles both contain angles equal to two 
right angles, and in virtue of a common character : hut the case 
is not always similar. If a predicate A is connected with the 
subjects C and D by the intermediation of B, B will require 
another intermediate, and this another ; and the terms sepa- 
rating the extremes will be infinite. This we have shown can- 
not be ; and we need not always look for a common link to 
connect a predicate with several subjects, if we recognize the 
existence of immediate laws. If, however, the predicate is es- 
sential, the subjects must be homogeneous, and comprise the 
same individuals ; for we have seen that one and the same de- 
monstrative attribute cannot attach to the matters of heteroge- 



g 2. If the proposition, E is A, has an intermediate, it is de- 
monHtrable ; and the elements of its deduction will equal in 

which cannot. We are not aure that resolution of a dorivative law iolo 

any of tha uiiiformitieH which we more generai lawe, brings os nearer 

are yet acquainted with are ultimate to lhoin,"^Mill, Syslem of Logic, 

lawB ; bnt we know that there innat iii. 1 4. 
be ultimate laws, anil that every 
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number the iutennediiitea, being composed of tbe immediate 
lawa, or such of them as are imiveraai. Immediate and pri- 
mary laws ate incapable of deduction, and require a different 
method of discovery.' The deduction of negative theorems also 
depends on the existence of antecedent negations : and the an- 
tecedent intermediate laws compose the elementary principles 
of their deduction ; so that primary and indemonstrable trutia 
will be negative as well as affirmative. 

§ 3. "We demonstrate that A attaches to B, by showing that 
A attaches to C, and C to B : and thus we never introduce a 
class higher than A ; but continually condense the middle 
terms,- till the theorem ia resolved into its indivisible laws, or 
the units of truth.' An unit of truth is an immediate law, for 
Huch is absolutely One. 



' The inductive method. 

Av il{ Ti Spcaa EXflp.— Chap. 14. 

ivt (Ivai ri fiirpv ilvai irpii- 
ry itioTOU jivovQ . . nai \iytTai ;U- 

irairi tr/ rouroic fiirpov icai 
ipX^ ^'' " "<' dttaipeTiiv- liril 



tion» of reason. The Measure of 
truth may be Ulustraled by compa- 
rison with aDolo^ua Measures. 



h> Toxs ypapiiaJt j^fivr 



objects measured : the measoring 
lolt of dimension, neight, sound, 



•c drifiy colour, irill b 



r^ «o3ioJj ... del St ovyyevic ri /d- 

Tpov lUyiBHv nip yip fiiyi9os, 

raff KroDTDi-, /irixovs /t^KOc, n 

roit irXdroc, ^vSv ^luv^, 0dpovc the t 

fidpoc, liovaiiav poudc. — Mot. x. 1. firet 

If yip ffp(ir((i yviopiliopiv tovto neoui 
wpirov iiitpov ItdaTOV ytvovc. dp- Anal, 
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■ yivoc ri i'v. 

li Iv irarrJ iorf n Inpoi 
Mfuvav- olav iv apiiovlf Sii 

a t&KTv\oe fl TOt>f, iv Si pufl- 

S ^ (TaXkafi^, tal Iv /3ap(i 

WaTa9ii6f TIC lupiff/ifwic. — Mefaph. 



3 homoge- 
na, (Post, 
k i. 7, 9, 27, 32,) and will 



VB17 in diSbrent sciencea. This wai 
urged against the Platoniats, who 

•i- oTHiraled the universahty of flrat 

li prlDciples, 



The knowledge of the object mea- 
sured, length for instance, is indi- 
rect, by calculation, or reference to 
the standard uoit of length : the 
Measure wae the word used by the knowledge of the uuit ia direct ap- 
Greeks for what was afterwards prehension by Sense or Imagination, 
the Criterion. The flnal CrI- So the knowledge of ecientiflc Con- 
or Measuro of truth, accord- elusions differs from the knowledge 
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The beginning or basis of a system is simple a.nd uncombined, 
and varies in different systems ; in a system of weights the unit 
is a mina ; in musical Bounds the unit is a semitone ; in demon- 
stration the unit is an immediate law : in science and deductive 
thought the unit is reason. 

Affirmative deduction, as we said, assumes no class higher 
th&n the predicate. 

I 4. A negative syllogism in the first figure assumes no term 
higher than the predicate. The conclusion, no B is A, is proved 
by the premisses. 



and this major premiss, no C is A, by the antecedent premisses. 



so that we never introduce a class higher than A. 

§ 5, In the second figure we prove the conclusion,! 
by the premisses. 



or the conclusion, some E is not D, by the premisses, 
aU D is C 
some E is not C : 
so that the classes we introduce, though higher than D the 
major, are not higher than E the minor.' 

§ 6. In the third figure we prove that some C is not A, by 
the premisses, 

some B is not A 
all B is C: 
so that the middle introduced is lower both than minor and 
than major. 



of principles : the former is Infer- 
ence, the latter Reason or luimo- 
diato Intnitlon. The existence of 
Uiese meaBurlng units in the mind 
and in nature is the hypothesis to 
which we are driven hy (he iden of 



Deductive Science. 
' The eyliogisms 
CsjneBtroa and Barobo : in CeBBT« 
and Festino the middle tenn Ii 
higher than the minor, but not 
higher than the m^or. 



CHAPTER XXIV. 
lOMPARISON OF PABTICULAK AND COMMENSURATE PROOF. 

§ 1. Proofs are comnienBura.te or particular, affirmative or 
I lAegative, direct or indirect ; and their comparative merits are 
disputed. Let us compare first commensurate and particular. 

§ 2. Particular proof may seem to be preferable as conveying 
greater knowledge ; for knowledge ia the end and aim of proof; 
and our knowledge of a subject is greater when we know its 
attributes as essential, than when we know them as accidental. 
Our knowledge of the musician Coriscus is greater when we 
know that Coriscus is a musician, than when we know that a 
man is a musician. Commensurate proof connects tlie attribute 
essentially with a second subject, with the original only acci- 
dentally : it does not attach the attribute of containing angles 
equal to two right angles to the essence of isosceles, but repre- 
sents it as accidental. If essential proof deserves the prefer- 
ence ; as particular proof connects the subject essentially with 
the predicate, particnlar proof is preferable, 

§ 3. Secondly, whereas commensurate proof treats of unreali- 
ties, and inspires us with an opinion of their reality ; leading us 
to believe in the esiatence of a triangle, figure, and number, 
distinct from individual triangles, figures, and numbers ; and In 
the definition of proportional, asserting that it transcends and 
is distinct from, number, line, surface, and solid ; particular 
proof, being neither about unrealities nor delusory, ia preferable 
to commensurate. 

§ 4. It maybe answered, that the first consideration is rather 
in favour of commensurate proof than of particular. If we 
prove of isosceles an attribute essential to triangle, the predicate 
is accidental. If the attribute of containing angles equal to 
two right angles is demonstrable of triangle, it is essential to 
triangle and accidental to isosceles. If triangle is a higher 
class, and univoeal, and universally possessed of the attribute, 
it, and not isosceles, is essentially connected with the attribute. 



PARTICULAH PROOF. 



as engaged with essential predicates, 



I 



Coramensurate proof, th 
ia preferable to particuli 

g 6. If the 
than some particulars, they being perishable, while it 
perishable : and its unity does not compel us to beheve its se- 
parate existence, anj more than the separate esistence of quality 
or quantity, or action or passion. If we believe it, we are to 
blame, and not the commensurate. 

§ 6. A demonstration is a proof exhibiting the attribute's 
cause and reason ; the cause is only exhibited by commensurate 
proof; for the commensurate subject is primary, and the pri- 
mary is essential, and the essence of the essential subject is the 
attribute's cause. Commensurate proof, therefore, is preferable, 
as exhibiting the attribute's cause and reason. 

§ 7. Our inquiry into the cause of a change or state does not 
cease, and we do not consider it known, till no ulterior cause it 
assignable : the explanation is not finished and complete till it 
proceeds from the ultimate cause. What was A's motive in fats 
departure ? The receipt of money. What was his motive in 
Ibis ? The payment of his debt. What was his motive in this ? 
The performance of his duty to his neighbour. When no ulte- 
rior motive is assignable, the last motive is called the £nal cause 
of a state or change ;' and when we know this, we knoiv the 
reason of an action. This is no peculiarity of the final cause : 
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in art and practical deliberstioa, is 
g;iTea, Metapb.vii. 7. 
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PAHTICtJLAR PROOF. 

and as our knowledge of the motive is incomplete till no ulte- 
rior motive IB assignable, so, in general, our knowledge of a 
cause is incomplete till no ulterior intermediate can be assigned. 
A given figure's exterior angles are equal to four right angles. 
Why ? Because it is an isosceles. Why has an isosceles this 
property ? Because it is a triangle. Why has a triangle ? Be- 
cause it is a rectilinear figure. If this reason is ultimate, it 
completes our knowledge. This ultimate explanation, which 
alone is adequate, is commensurate. 

. I 8. Objects are knowable so far as they are determinate, and 
unknowable so far as they are indeterminate ; now particular 
objects are infinite, while commensurate are simple and deter- 
minate, being the limits and determinations of the infinite. If 
then knowledge is greater, the more knowable its correlative 
objects, commensurate proof, as surpassing its rival in degree of 
knowledge and demon strati veness, claims our preference. 

§ 9. A proof of two propositions is better than the proof of 
one : commensurate proof, therefore, is better than particular : 
for the commensurate conclusion includes the particular, but 
the particular conclusion does not include the commensurate. 

I 10. In proportion as 3 proof is commensurate, the premiss 
approaches to an elementary law :' when we have reached the 
immediate premiss we have reached the elementary law. De- 
dnction is perfect when it commences from the primary law : in 
proportion, therefore, as our premisses approach the primary 
law, our deduction approaches perfection. If the proposition, 



" It ia of 






thBtw 



lofp 



1b thus reEoIved lato olher lane, thev 
are alwa^'it lawi more general Elian 
itself. The law tbat A ia rollowed 
by C is less general than either of 
llie laws which connect B with C 
and A with B . . . . Kot only are the 
laws of more Immediate sequence 
into which the law of a remote ee- 
qnsnco ia reaolved laws of greater 
generality than that law ia, hut (as a 
eonaeqaence of, or rather as implied 
in, their greater Rflnerality) they are 



more (o he relied on ; there ere 
fewer chances of their being ulli- 
mately found not lo be universally 

true They are more nearly un- 

eondilional ; they are defeated by 
fewer contingencies ; lliey are a 
nearer approach to the universal 
truth of nature .... There needa no 
more to show how much more ge- 
neral the elementary laws must be, 
than any of the complex lawa which 
are derived from them."— System of 
Lngic, by J. S. Hill, book II. 12. 



D is A, has the mtennediatea C and B ; if B is a higher ckas 
than C, commensurate deduction will begin with B. 

§ II. Some of the above proofs are dialectical. The doctrine 
ia clear, if we consider that a man who knows the commensu- 
rate virtually knows the particular. He who knows that every 
triangle contains angles equal to two right angles, though igno- 
rant that the isosceles is a triangle, virtually knows the predi- 
cate of the isosceles. But if he knows the particular conclu- 
sion, he neither actually nor viTtnall}^ knows the commensurate. 

Again, the particular is an abject of sense, the commen- 
aurete of reason. 



CHAPTER XXV. 



COMPARISON OF AFFIRMATIVE AND NEGATIVE PROOF. 



g 1. We have shown that commensurate proof is better than 
particular : we proceed to show that affirmative is better than 
negative. Assume that proof from fewer petitions, hypotheses, 
or propositions, is, ceteris paribus, preferable to a longer deduc- 
tion 1 for if the conclusion conveyed ia equally certain, the 
shorter proof conveys it with greater rapidity. To prove com- 
mensurately the proposition, that preference should be given to 
the shorter proof, suppose that the certainty of the premiasea ia 
equal, and that the certainty of the conclusions varies according 
to their order of sequence ; and let the conclusion, E is A, 
drawn either through the middles, D, C, B, or through the 
middles, G, F. The proposition, E is A, as concluded in the 
second deduction, ia equally certain with the proposition, D ia 
A, as concluded in the first deduction ; but, as concluded in the 
first deduction, it is not so certain as the proposition, D is A ; 
for a conclusion is not so certain as its ground and antecedent. 
A preference, therefore, is, eeteris paribus, due to the shorter 
deduction. 

Though both negative and affirmative deduction assume three 
terms and two premisses, yet, as the former only asserts exist- 
ence, the latter both existence and non-existence, the lattei 



NEGATIVE PROOF. 

requires more propositions, and is therefore inferior to the 
former.' 

§ 2. Again, we know that one premiss must always be affirm- 
ative, as two negatives produce no conclusion; hence, in de- 
ducing the premisses from their ultimate laws, the affirmative 
propositions increase with greater rapidity. If you wish to 
demonstrate the premisses. 



interpose the mldtilea D and E : the proposition, 
will follow from the premisses. 



and the proposition, all C is B, will follow from the pi 



all C is E: 

thus the deduction has added one negative and three affirmative 
premisses. And ao in any further prosyllogisms ; every affirm- 
ative conclusion deriving from two affirmatives, and every ne- 
gative from a single negative. 

If then the ground of proof is more certain and credible than 
the conclusion ; and the affirmative is employed as ground of 
the negative, hut the negative not as ground of the affirmative ; 
the latter, as antecedent and more evident, claims a preference. 

§ 3. The element of deduction is a commensurate immediate 
proposition, and is affirmative or negative according to the con- 
clusion. As existence precedes non-existence, so the affirma- 
tive precedes and explains the negative. Affirmative proof, 
therefore, as composed of preferable elements, is preferable to 
negative proof. 

§ 4. As implied in the existence of negative proof, and not 
implying it reciprocally, affirmative proof has a more primordial 
and elementary character. 



CHAPTER XXVI. 



COMPARISON OF DIRECT AND INDIRECT PROOF. 



g 1. Having shown that affirmative proof ia better than ne- 
gative, we proceed to show that direct is better than indirect : 
and first let us examine their difference. 

The premisses. 



aU C 



B, 



Indirect 



furnish a direct proof of the proposition, no 

proof assumes the contradictory of the proposition it wishes to 

establish, and educes a confessedlj false conclusion. li 

wish to establish that some S is not A, we assume the 

misses, 

al! B is A 
all C is B: 
from these results the confessedly false conclusion, all C is 
and as the minor premiss is unquestioned, the major must be 
faUe, and therefore some B is not A. The position of the 
terms in the two syllogisms is similar ; but there is a difference 
in the evidence of the propositions. In the former the propo- 
sition, no B is A, is more evident than the proposition, no C io 
A, and is employed in its direct proof: in the latter the propo- 
sition, some C is not A, is better known than the proposition, 
some B is not A, and is employed in its indirect proof. 

§ 2. The proposition, no B is A, which constitutes the evidence 
in the direct proof, is naturally and absolutely antecedent to the 
proposition, some C is not A, which gives evidence in the indi- 
rect proof; the former being ground, the latter conclusion. 
The conclusion of indirect proof, some B is not A, ia not a 
proper conclusion,' and its evidence, some C is not A, is not i 
the proper ground ; the subject of the latter proposition, C, nob I 

' The ultimate concluelon of an and the premisses (iaiva) are not ■ 
Indirect proof (fc itv/i^aivii avaipi'i' naturally premisses (ij uv) : for the I 
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being related to the subject of the former, B, as a whole to a. 
part ; which relation constitutea the ground and concluaian of a 
syllogism. Aa, then, direct proof employs absolutely antece- 
dent and clearer premisses, it is preferable to indirect, even 
when its conclusion is negatire ^ much mote bo whea it is afGnu- 

I §1- A. 
^fcid holds 

§ 2. The science of 
actcr than a concrete 
Hi 



CHAPTER XXVir. 

COMPARATIVE PERFECTION OF SCIENCES. 

science which exhibits the reason of a fact is exacter 
igher rank than a science which exhibits the fact 



I abstract and insulated subject ia ex- 
cience : as Arithmetic ia exacter than 



§ 3. The science of a more elementary subject is exacter 
than that which treats of several elements combined ; as Arith- 
metic than Geometry. There ia a combination and complexity 
of elements in the subject of the one compared with the subject 
of the other : for points are placed, and units are placeless. 



CHAPTER SXVIII. 



UNITY OP SCIENCE. 



§ 1. It is genericallj- one and the same science which treats 
of the whole of a genus, including the specific deriratives from 
md their parts and essential attributes.* Sciences 



J 



altem of one of the premisses ofde- ' leaaa 

moastratice proof; and one uf tJie (at yivoc 

latter, some C Is not A, is tlie subsl- ru taff i 

tern of the coqcIueIdii of demon- jripl '6 tiff 

stnitive [irouf. ra it ol- irvWoyia- I. ai lin 

fit, means, a natural iiromisf. dnoripiT), 



pi7pai/ia/uvai , ■ oBrw 



vioinn. — Met. vi. 



have not this generic identity, if neither the elements of the 
one are derived from the elements of the other, nor the ele- 
ments of both from the elements of the same third s 

§ 2. This must be tested by examining the indemonstrable 
propositions on which they ultimately rest ; for the principles 
should be homogeneous to the conclusions : and. this again may 
be tested by eiamining whether the conclusions are homoge- 
neous to one another. 



CHAPTER XXIX. 

3ETBBAL PROOFS OF THE SAME CONCLUSION, 

The same attribute is susceptible of several demonstrations, 
not merely by a remoter term of the same series, but by a term 
taken from a heterogeneous series. Pleasure may he proved to 
be change because it is excitement, or because it is supervening 
calm : which intermediates belong to different categories. They 
must, however, he mutually attributahle,i as both are attribute* 
of the same subject. We ought to examine under what condU 
tions the other figures enable us to prove the same predicate hj 
different intermediates. 



CHAPTER XXX. 



The effect of chance cannot he a conclusion of demonstrative 
science, for it is what remains when we exclude the necessary 
or general. The premisses of deduction are always either ne- 
cessary or general, and give respectively a necessary or general 

ri oTJfi.SfjSijitdc. — Met. It. 1. fijrnv- iariv ijrior^fiije Tip yivu, t6 

Toc It yeiioiFc Kal al(rflt|inc Itia ivbg tSiv i'iImv. — Mat. iv. !. 

mariiiiti- olov ypafiiiantii fila ' There irill be & ayllogtom 

irdffnc Qiupil rdc ^-wif. hb Darsptt. (B. St Hilaire.) 
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CHAPTER XXXI, 



SENSATION. 



conclusion : the result, therefore, of chance, being neither n 

Icessary nor general, cannot form a demonstrative conclusion. 
§ 1. Sensation ia not science. Thougli the correlative of 
Benee is generic, the correlative of sensation is particular, deter- 
minate in time and place, and incommenuurate : the demonstra- 
ble is commensurate : sense perception, therefore, is unscien- 
tific. If we could see with our eyea that the angles of a triangle 
are equal to two right angles, we should not, as some assert, 
already have scientific knowledge, but should want demonstra- 
tion. A spectator on the m.oon, who saw the earth intervening, 
would not know the cause and commensurate reason of eclipse. 
Repeated sensations, however, disclose the commensurate, and 
prepare the way for demonstration. 

§ 2, The value of the commensurate view arises from Its in- 
dicating the reason. It is preferable, therefore, to sensation 
and intellectual intuition only when an effect ia separate from 
its cause, not when an object is elementary. "^ 

§ 3. Sense, then, is not the science of the derivative and de- 
monstrable ; unless we use the word sense to mean scientific 
demonstration. It would sometimes, however, put an end to 
inquiry; not as conferring knowledge, but as leading to a com- 
mensurate view. If we saw light permeating the porea of glass, 
we should know the cause of transparence, sense perceiring 
the particular, and reason the universal. 

■ It is wortb observing that Intellectaal intuition ix Iicrc opposed to 
ntvereal or abstract conception. 
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CHAPTER XXXII.' 
M0LTIPLtCITY OP SCIENTIFIC PRINCIPLES. 



§ I. The principles of all deduction arc not identical, as may 
be shown by dialectical considerations. 



' This chapter is cloKly con- 
nected with chaps, vti. IX. xxvni. 

The chief point in which Plato's 
Logic diff'ered rrom Arietotle's eeema 
to hBTB been the closer connection 
«hi«h lie made between the Primary 
nnd Secondsry sciences. He leema 
to have thought that the nllimata 
premiBsea of the secondary sciences 
are doduclbls from propositions of 
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posed to the rule of Appropriata 
principlei, which gnards the variety 
and multiplicity of the body of truth, 
that Is endangered by the eicloslve 
deaim of unity, (ol fii) U twv di- 
mluv ipxi"V \6yoi tivai' it it rav 
irapxoVTiif ry yirH Bfapuiy uv 
ric poXXoi- Xd(3oi Ti)v airiay. De 
Gen. An. II. B.) This precept is the 
asBertloQ of the Indactive against 
the deductive tendency, and always 
requires to bo re-enforoed when a 
new department of nature is to be 
explored, as the first explanatiooa 
are generally vain attempts to apply 
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See Philosophy of the In- 
ductive Sciences, book 11. 2. Com- 
pare Cicero; Omnia haic, quuo Bu- 

alque un4 eoosousione nalurtc con- 
Btricta esse dixemnt. Nullum est 
enlm genus rerutn, quod aut avul- 
sum a ofEleriB par seiptum conslara, 



proposed by tit. 
are contintiallf 

unifontilties, not 
ither than 
nltimate, are derivative, and re- 
solvable iuto more general laws; 
since (iu other words) we are con- 
tinually discovering an explanation 
of some sequence, which was pre- 
viously known only as foot ; it be- 
comes an Interesting question, whe- 
ther there are any necessary limits 
to this pbllosopliical operation, or 
whether it may proceed uodl all the 
uniform sequences In nature are re- 
solved iuto some one universal law. 
For this seems, at first ^ght, to be 
tbe ultimatum towards which tbe 
progress of induction, by the DO' 
ductive method, resting on a basis 
of observation and experimeut, is 
progressively tending." — System of 
Logic, iii. 14. He decides " that 
the ultimate laws of nature cannot 
possibly be lees numerous than the 
distiugujshable sensationa or other 
feelings of our nature.'* 




MULTIPLICITY OF SCIENTIFIC PRINCIPLES. 

'Firstly, they differ like the conclusions in truth and false- 
hood : for though a true conclusion may result from false pre. 
misses, this is the only case ia which premiss and conclusion 
differ in character. The true conclusion, C is A, may result 
from false premisses, C is B, B is A : hut if the latter a 
duced, the premisses of their deduction must be false ; for false 
conclusions can only derive from false premisses, as true pre- 
misses involve a true conclusion. Secondly, false principles 
differ among themselves, for they are inconsistent and contrary. 
§ 2. The same may he evinced hy an appropriate deduction. 
The elementary conceptions of many departments of nature are 
heterogeneous, and inapplicable beyond the limits of their ap- 
propriate science. The theory of points, which are placed, can- 
not introduce into its syllogisms the conception of units, which 
are placeless. The transferred conceptions would have to ap- 
pear as predicates of the major term of the science to which they 



were transferred, or as 


subjects of the minor, or as interme- 


diates to major and m 


nor : or in all positions ; some as supe- 


rior to the major, othc 


rs as inferior to the minor, and a re- 


mainder as intermedial 


e to major and minor : but they cannot 


occupy any of these pla 


CCS. 


There are no commo 


n principles from which all truth can be 


deduced ; such as the c 


anon, that either affirmative or negative 



must be true.' For aubjecta are heterogeneous; and some pre- 
dicates are peculiar to the genus of magnitude, others to the 
genus of quality ; and subject and predicate must be both 
defined, and then conjoined by the general canon. 

§ 3. Besides, the number of principles nearly equals the 
number of conclusions : and for every new conclusion a new 
proposition introduces a new conception, whether inferior to 
the minor, intermediate, or superior to the major. 

§ 4. Again, as conclusions are infinite, and each succession of 
(homogeneous) terms is finite, (there must he an infinite variety 
of heterogeneous successions.^) 

§ 5. Again, some principles are contingent, others necessary. 

g 6. It is plain that, if conclusions are infinite, principles can- 
I not be identical, as we have interpreted the espression. If it 
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is only meant that there are principles of Geometry, principle* 
of Arithmetic, principles of Medicine, and principles of eveiy j 
science, it is absurd to call them identical because they are what \ 
they are, for thus every thing is identical. 

§ 7. It cannot he meant that every premiss will prove every 
conclusion ; for this is at once refuted by Logical theory, or by 
inspection of existing sciences : for principles are immediate 
propositions, and a fresh conclusion cannot be obtained without 
a fresh immediate proposition. If only primary immediate pro- . 
positions are allowed to be principles, there is one peculiar pri* I 
mary proposition to every heterogeneous matter,' 

§ 8. If it is neither asserted that any premiss will prove any 
conclusion, nor allowed that the premisses of each science are 
peculiar ; it may be maintained that all principles are specifi- 
cally diverse, but identical in genus. This cannot be, for we 
have seen that the primary laws of heterogeneous matters are 
themselves heterogeneous. There are two classes of primary 
laws : the canons are common to all sciences ; the subject, as | 
nnmber, or magnitude, is the exclusive domain of a particular J 



' " For example ; siace there is a 
phuDomenon »ui generis called co- 
loDr, which onr cansciaosneBS testi- 
fies to be not a. particnlar d^ree of 
some other phaaomenoD, as heat, or 
odonr, or motion, but intrlnsieally 
onlike all others, it follows that 
there are ultimate laws of colour; 
that (hough the facts of colour may 
admit of oxplenatioD, they never caik 
be explained from laws of heat or 
odour alone, or of motion alone, but 
that, however far the explanation 
may be carried, thcra will always 
remain in It a law of colour . . . and 
however diligent might be onr scru- 



tiuy of the piuEnomena, whatever 
□amber of hiddeo links we might 
det£ct in the chaia of causation ter- 
minatiog in (he colour, the last link 
would stilt be a law of colour, not a ■ 
law of motian, uor of any other I 
phtenomenon whatever .... White ' 

plained exclusiTely by the laws of 
the production of red colour. In 
any attempt to explain it, we cannot 
but introduce, aa one element of tbe 
explojiution, the proposition, that 
some antocodeut or other produces 
the sensation of white."— Mill, Sys- ^ 



CHAPTER XXXIII. 



SCIENCE AND OPINION. 



§ 1. Knowledge or Science and its object differ from Opinion 
and ita object. 

Knowledge is commensurate, and rests on necessary grounds. 
Contingent truths cannot be objects of knowledge, else they 
would both be necessary and non-necessary ; nor can they be 
objects of Reason, for Reason is the beginner of Science ; nor 
of indemonstrative science, for this is tbe apprehension of im- 
mediate propositions :• and as all apprehension of truth is either 
Reason, Science, or Opinion, it follows that Contingent truths 
are the object of Opinion. This is confirmed by phBenomena ; 
the truth of Opinion is precarious : this is explained, if its object 
ia the mutable. When a man regards a fact as necessary, he 
regards himself as possessed of Knowledge, not of Opinion: 
when he regards it as actual but contingent, he regards himself 
as possessed of Opinion, not of Knowledge : confirming our 
position, that the contingent ia the object of Opinion, the ne- 
cessary of Knowledge. 

§ 2. Can the same thing in any sense be an object of both 
Opinion and Knowledge, and can we, without identification of 
Opinion and Knowledge, maintain that every object of Know- 
ledge may be an object of Opinion ? For then Opinion might 
follow the steps of Knowledge along the intermediates till it 
arrives at the immediate, and why should the one be Knowledge 
and not the other ? For the reason or intermediate law, as well 



' Reasan, Science, and Opinion, 
are three Bpeclea of inCellecCnal np- 
pnihoiuiioD : Beason apprehBads first 
principles, ScieDce uaceHsary concln- 
siooi. Opinion rontingent proposl- 
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OPINION. 




as the fact, may be the object of Opinion. Apprehen 
neceeaary conclusion, based on the definitions which form the 
legitimate grounds of demonstration, is Knowledge, not Opi- 
nion. Apprehension of a proposition as true, but not as educi- 
ble from essential and definitive theorems, is Opinioi: 
Knowledge.' If based on immediate propositions, it ia Opinion 
both of fact and of reason : if not based on immediate propoai- 
^ons, it is Opinion of fact alone. 

I 3. The object, then, of Science and Opinion is only iden- 
tical in a manner similar to that in which the object of true and 
false apprehension is identical. If the object of true and false 
Opinion were identical in the way in which some explain, 
among other strange results it would follow, that a false Opinion 
ia no Opinion. But the word Identical ia equivocal : the object 
of true and false Opinion ia identical in one sense, and not in 
another. The commensurateness of diameter and circumfer- 
ence, which ia an object of false belief, is not in the same man- 
ner an object of true belief. Wliile the material element, the 
terms of the theorem, is the same, the formal elements are op- 
posed : BO that the object of true and false belief muat be partly 
identified and partly distinguished. The same holds with 
respect to the objects of Science and Opinion. They agree in 
the subject and predicate of their theorem, and agree in their 
conjunction, but differ in the mode of their conjunction; the 
one connecting them necessarily and essentially, the other con- 
tingently and accidentally. 

§ 4. It follows, that Knowledge and Opinion of the same iact 
cannot coexist in the same mind : for we cannot believe one 
and the same truth to be both contingent and necessary.- The 
object of Opinion and Knowledge may be identical in two dif- 
ferent minds, but not in the same mind ; for we cannot at the 
same time entertain the two beliefs, that the conjunction of 



' usrtfpxt'i' kit' oitlau nai Kara 
■ri ilSog. Sdaace then rests on a 
knowledge of the Idea aocordiog to 
bath Plalo and Arutotle. They dif- 
fered, however, as to the naliiro of 
the Idea, though the; would axpreee 
it In the tame deHnltlon, o Zurpa- 



n7c Ta cafloXou oi x'"p""'^ iiroifi 
oiSi Toic opifffioiic' ol ^ ix"/"""*! 
rai rii rmairra Tiv Svrwv 'liiae ' 
wpoaii-YOpivBap. — Met. xiii. 4. 

> The Axiom Etutra that nothing 
ran be tbe subject of contradictory 
predicates. 
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man and animal is accidental or contingent, and essential or 
necessary. 

§ 5, Further distinctions between Inference, Reason, Science, 
Art, Wisdom, Philosophy, belong rather to Physical or Moral 
- Science than to the present treatise.' 

^K Sagacity is a talent of guessing rightly at the intermediate 
^^when there is no time for consideration. A man observes that 
the bright aide of the moon always faces the sun, and quickly 
divines the explanation tliat her light is borrowed : or observes 
a man in conversation with a capitalist, and conjectures that hia 
object is a loan : or understands the friendship of two persons 
by referring it to a common enmity. In all these cases the 
extremes are observed, and at once deduced from the interme- 
diate causes. The moon, C, shines with light borrowed from 
the sun, B ; and therefore, its luminous face is opposite the 
sun, A. The conclusion, C is A, is noticed, and immediately 
analysed into its premisses, C is fi, B is A. 

^H ' Psychology, or at least a par- ijivx'^ Kiv^atiiyg Apx4 oili n) p6pta 

^■■aon of it, belongs to PhjEionl Bci- SiravTa . . . J^Xov oiv uj oh rtpl 

ence. Xtrriov &f Eiq r^ mpt ^{ivhoq irdaie 4"'XVi: X'>:rEov. aiSi yap nS- 

Bttffptjraip TTtpl ipv\ijc fiaXXov ^ r^f ira il^x^ pvatCt AXXd rt p6piov atrr^^ 

GXi]c, Dfff iiaKKov IT GXtt ^i' iKilvrtv tv 3 Kal nXiiio. — De Port. Anim. L 

^(ffif IffTtv ^ dvdtraKiv . . . Airapi}- 1. tai irfpi ^'i^^c iviac Otupiiffa 
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ol TTaOKC rov tjivirucov, Buo fi^ dviv r^c UXijc 
liTTcTv, fi iorfp.— Mel. vL 1 ; Hie. Ethie. vU. 3. 
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PROBLEMS OF SCIENCE. 



e equal in number : probk 

1 subject a certain 
cause tbat a ^ven 



a given Bubject exist 
is the nature of a given 



§ 1. Problems and theorems 

(1) The question of Fact ; Has a j 
attribute ? 

(2) The question of Reason : What ii 
Bulyect has a certain attribute ^ 

(3) The question of Existence : Does 

(4) The question of Essence : What 
subject ? ' 

§ 2, The word,'' Whether, when we inquire Whether this « 
that of certain enumerated cases ia true, as when we inquire. 
Whether or not the sun ia eclipsed, generally indicates a ques- 
tion of Fact : for the inquiry ceases when the Fact is known; 
and, if known at firat, the word Whether does not enter the 
question. 

§ 3. The inquiry into the Keason follows upon knowledge of 
the Fact; when we know that the earth is subject to 
quakes, and the sun to echpse, we inquire, what is the a 
earthquake and eclipae ? 

§ 4. It is a different problem, when we inquire into the ex- 
istence or non-existence of an agency or substance : as when 
we ask, Is there, ot ia there not, a centaur ? Is thi 
there not, a God? 

' The two IsBt of these ore pro- 1. 10), bo that, to a certain degrea, 

blema of Inductive, but first princi- the socond problem also ifl asfiat 

pies of Deductive Science ; the ono among the principfas of Uemons' 

bdng tbe h^potheBis, the other the tion. 

deSniClon. The attribute, as well es ' iv roic avrucEi/tlvoir del tov 

the Bubjaet, maEt be defined (book ripov q f^rijinc. — Met. x. 5, 
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A MIDDLE TERM THE OBJECT OF INQUIRY. 



§ 5. When we know the Fact that an agency or substance 
exists, we inquire into ita Essence or nature : What is the na- 
ture of man ? What is the nature of a God ? 
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CHAPTER 11. 
THE OBJECT OF INQDIHY 13 ALWAYS THE INTERMEDIATE. 

§ 1. Problems and theorems may he classed as above. When 
we inquire (1) the Fact, whether a subject posaessea an attri- 
bute ; or (3) the simple Existence of the subject ; our inquiry 
is. Has it, or has it not, an Intermediate ? 

§ 2. When we know (3) the Existence of a subject, or (I) 
the Fact that it possesses an attribute ; in other words, when 
we know the simple or modified Existence of the subject ; and 
proceed to inquire (4) into the Essence of the subject, or (2) 
the Reason of its attribute ; then our inquiry becomes. What is 
the determinate Intermediate? 

g 3. The questions (1), Does the moon wax or wane? Is the 
moon eclipsed ? referring to a particular property of the moon, 
are questions of modified Existence : (3), the Existence of the 
moon or of night, if discussed would be a problem of simple 
EJxistence. 

Two of the problems inquire. Is there an Intermediate ? and 
two. What is the Intermediate ? for the object of inquiry is al- 
ways a Cause, and the Cause enters as an Intermediate. To 
inquire. Is the moon eclipsed? is to inquire, Is there a Cause of 
the moon's eclipse ? When this is settled we proceed to in- 
quire, AVhat is the Cause of the moon's ecHpse ? The Cause of 
a subject's existence, or of its posaesaing an attribute essential 
or accidental, always enters syllogism as an intermediate. By 
the simply existing subject I understand the earth, the sun, 
the triangle : by their modifications or attributes, equality, in- 
equality, eclipse, interposition. 

g 4. The problem of Reason may be identified with the pro- 
blem of Essence. The problem and solution. What is the 
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D6 DEFINITION INDEMONSTRABLE. 

nature of eclipse ? The deprivation of the moon's light by the 
earth's interposition ; are identical with the prohlem and solu- 
tion. What is the Cause of eclipse ? The earth interposing de- 
prives the moon of light. The question, What is the Essence 
of harmony ? and the answer, A numerical ratio of grave and 
acute, are identical with the question and answer, What is ( 
Reason of grave and acute harmoniziiig ? Their having a c 
tain numerical ratio. The question. Is it a Fact, that grave 
and acute possess the attribute of harmonizing ? becomes t 
question. Have grave and acute a numerical ratio ? and after 
this is settled, ensues the question. What is the reason of their 
harmonizing ? or. What is their numerical ratio ? 

§ 5. Sensible intermediates show that the object of search is 
always the intermediate ; for sensation would tender inquiry 
unnecessary, by indicating the commensurate antecedent, 
spectator on the moon would not need to inquire into the Fact 
or Cause of eclipse, for sense would connect the particular 
eclipse with the particular interposition ; and out of this he 
wovdd elicit the commensurate conjunction. 

I 6. The knowledge of the Reason, then, is identifiable vrith 
the knowledge of the Essence. For the Essence of the subject 
is tlie Reason of its simple existence : and the Reason of the 
attribute constitutes its Essence. 



CHAPTER III. 



§ 1. The object, then, of research is always the Interme- 
diate.* Let us next examine how the Essence or fundamental 
character is discovered and explained, and what is the nature 

' Mr. Whewell asserts (PhiloBO- discovery of the mHJor extreme; 

phy of the laductive Sciences, book he does not observe tbat what ba 

il. chap. 5.) that the discovery of calls tlie " KBOond eitroniB" la really 

the middle Is oot bo important a tbe middle of an original sylli^fisni. 

■top In th( progre«i of science, bb the The pbamomanon that Kepler ob- 



I and the object of definition, beginning with a preliminary dia- 
CQSaion closely allied to what has preceded ; whether the eaine 
object under the same aspect is both demonstrable and de- 
finable. 

§ 2. Some matters of deduction must be indefinable, for syl- 
logism in the second and third figure is negative and particu- 
lar : but definition, stating what an object is, must always be 
affirmative and universal, 

§ 3. The objects of affirmative conclusions in the first figure 
cannot all be definable ; for, if all knowledge of the demonstra- 
ble results from demonstration, all the demonstrable must be 
indefinable ; else, possessing the definition and npt the proof, 
we might know the demonstrable without demonstration. 

§ 4. The same may be seen by induction : there was never a 
case in which an attribute, essential or unessential, was learnt 
by mere definition. 

§ 5. If definition is limited to the characterization of sub- 
stances, attributes are inde fin able. > 

§ 6. We have shown that some objects of demonstration are 
indefinable. To show that some objects of definition are inde- 
monstrable, we may repeat one of our former arguments. Unity 
of the truth implies unify of knowledge ; and to know a dedu- 
cible truth is to possess Its deduction : a deducible truth, there- 
fore, cannot be known by definition. 

§ 7. Again, definitions are the principles and foundation of 
deduction ; and the principles are indemonstrable : else there 
would be elements of the elementary, and foundations of the 
foundation, in endless regression. The primary or limiting 
truths, therefore, are definitions incapable of deduction. 



served, tha conclusion of the original 
syllogism, waa : 

Man is seen in certain positions. 

After man; unsuccessful attctnpta, 
Kepler explained tliis by assuming : 

Mars describes an ellipse about 



plained by what farces Mars wss 
impelled in his elliptical o 



I fori 



luld 1 



the sun. 
The elliptical 



would be tbi 
syllogism, nhich ex 



' This, howeter, is not true, ^a- 
pbv on o wpaiToig tai ar-Xuc upw- 
le Koi rb tI ^v clvai tuv ouatiov 
riv OIF liffv iXXA tal tSiv bMmv 
toiuiQ iarl, irX^v oii jrpiirwc. — Met. 
1.4. See Post. Anal. i. 10. 
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r disjoins a subject and predi- 
iubject and predicate. Animal 
t Biped to Animal : Plain to 



§ B. The objects of definition, then, and demonstration are 
not always identifiable ; nor are they in any case. For the 
defined is the essence or fundamental character, and this is 
always postulated or assumed in science, not demonstrated:' 
aa the mathematician assumes, not demonstrates, the nature of 
Unity, or the nature of Even. 

I 9. All deduction conjoins 
cate : in definition there ia no 
IB not attributed to Biped, n 
Figure, nor Figure to Plain. 

§ 10. Again, Essence differs from Fact: the definable it 
Essence, the demonstrable a Fact : and as Essence and Fact 
are not. like Triangle and Isosceles, rehited as part to whole, 
they require a different mode of explanation. 

§11. We have seen that neither the whole classes of tl 
finable and demonstrable cun be identified, nor any of their 
members :2 and the same difference that exists between the 
definable and demonstrable will exist between definition and 
demonstration. 



■ In the Greek we have un-onSi- 
liivat Tb Tl ioTi : thia is aa iuaccu- 
rate flxprcsaioD : o yAp opio'^^c Qiai^ 
lity Ian,', iridcnis ^ "*« *ot..— 
Book i. 2. 

' Tha indemonstrnUllty of flrst 
trutlis i« eipresEed by Plato, when 
hs makes Sooralea as teacher pro- 
fesa the ohaCetrical art. (ayofcf lifit 



ceplira power, and ths first fjeonine 
percuptlon of a great principle Is, u 
it wore, a new birth. Tha only 
asaistanea lo their deie!op meat that 
a tsachei' can contribute, ia the UM 
of the ElflQchas, the rejection oCun- , 
Eoudd maxims and distorted view^ , 
bf deducing their fiiUe conaequencei, 
or showing their discordance with 
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^ SO.) Ideas aod principles must be 
the spontaneous growth of the mind ; 
they cannot be imparted from with- 
out ; they are not, like deductive 
conclueions, Implied in previous 
knowledge; they raiiuiro a new per- 
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CHAPTER IV. 

CATEGORICAL PHOOF OF A DEFINITION. 

Beside the considerations hitherto alleged to show that 
a definition cannot be deduced, we may observe that the terms 
of a syllogism in which the essence is demonstrated must be 
peculiar to one another and reciprocate : if A in the conclusion 
is peculiar to C, A the major must be peculiar to B the inter- 
mediate, and B to C the minor. Again, in order that A in the 
conclusion may be essential to C, A the major mtist be essential 
to B the intermediate, and B to C the minor. Unless we have 
a pair of essential premisses, if B is not essential to C, as well 
aa A to B, A in the conclusion will not be essential to C. B, 
then, will be the essence of C, as well as A ; and B will be its 
essence antecedently to A. If C is Man, and A its deducible 
definition ; B the intermediate will be a prior definition, and 
some other intermediate prior to B. The minor premiss of the 
deduction will always be a petitio prineipii; for when we assume 
that C is B. we assume the essence of C. It will be better to 
suppose that there are only two premisses to the deduction, 
and these, therefore, primary and immediate ; and then it will 
be clear, that proof by convertible propositions always JnTolvea 
B. pelilio prineipii, whether Man, the Soul, or anything else is the 
subject of definition. In order to prove that the soul is the ori- 
ginal cause of life, because it is a self-moving number, we must 
postulate that the soul in its essence is a self-moving number. 
For if A is merely the predicate of B, and B of C, it does not 
follow that A is the essence of C. And if A, though essential, 
is only part of the essence, as animality is part of humanity, 
and not identical, or the whole essence of B, and B of C ; we 
cannot conclude that A is the whole essence of C. If, on the 
other hand, the premisses are of this character, then B is the 
antecedent essence of C, and the demonstration is vitiated by a 
pttilio prineipii. 



CHAPTER V. 



EaTABLIBUMENT OF DEFIKITION BY DIVISION. 



inaljsis of the figures, cannot 
The conclusion of the pro- 
e in necessity, 

), unaffected by 
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I 1. Division, as we eaw in the 
enable ua to deduce a definition, 
cess, like the conclusion of induction, is defectiv 
A conclusion must not be a matter of question 
but the inevitable consequence of the piemissct 
concession or denial. In establishing a definition, you aak 
whether Man is animate or inanimate ; and assume, not deduce, 
that he is animate. Again, after dividing Animal into terrestrial 
and aquatic, you do not deduce but assume that he is terrestriaL 

§ 2. At the end, you do not deduce necessarily, you only as- 
sume, that the combination of these elements is the essence of 
Man. The number of the elements is immaterial. Though the 
assumptions might warrant some conclusion, the syllogism ac- 
tually drawn is inconclusive : though it might be inferred that 
the combination is a predicate of Man, what necessity is there 
to conclude that it is his definition ? 

§ 3. Again, how can you be sure that there is no excess nor 
deficiency in the elements, that none were passed over in the 
division ? This fault, however, though often incurred, may 
be avoided, if, without pretending to deduction, we assume 
only essential predicates, and carry on a continuous and unin- 
termittent division till all the elements are exhausted; which 
must be the case when we arrive at a species no further divi- 

§ 4. In this process, however, as in Induction, though some 
truth may become evident, it is not by syllogism. Though yon 
close the process by selecting and putting together the defini- 
tion, you do not conclude : you are just as liable to the ques- 
tion, Why ? as if you assert the necessity of a conclusion with- 
out having produced any intermediate. You assert the essence 

' Prior. Anal. i. 31. 



HYPOTHETICAL PROOF OF DEFINITION. 

of Man to be, wingless, biped, footed, animal ; at every stage 
of the process I demand a proof. 

§ 5. You may prove, perhaps, that every thing is mortal or 
immortal, and continue the Buhdivision ; but this array of Bub- 
divided branches is not a definition of Mao ; so that, though 
proof enters the division, the definition of Man is not proved.' 
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CHAPTER VI. 



§ I. Is Definition susceptible of an hypothetical proof, if we 
assume as our major, that the reciprocating combination of es- 
sential predicates is the definition ; and as our minor, that cer- 
tain predicates are essential, and when combined reciprocate 
with the subject ; and thus conclude that these predicates com- 
pose its definition ? Here, as in the former case, the minor 
premiss is & petitia principii. 

§ 2. Again, in proving we do not define Proof, for the pre- 
misses are always related as whole and part : so in deducing a 
definition we ought not to assume among our premisses the 
definition of Definition ; hut as, if our proof is disallowed, we 
maintain it by defining Proof; so, if our proof of definition is 
disallowed, we may answer by defining Definition.^ As we 
draw a conclusion independently of the definition of proof, so 

I Ttiougli Division is tio proof of proof; and tlio i)v is in the past 
DeflaillOQ, ;Gt It is of groat use in tense, because Ihe definition was bs- 
the incostigatlon of a Definitioa. sunied before it la employed to sup- 
Baa chap. XII. port a conclusion. At the time of 

» ToDro yip Ikiito ^/iTv ri ri i/v its asaumption we maj sappose Ihst 

ilvai. The past tense itciTo sug- the present lense was used, as above, 

geats the reason why ttie ^v, to where a definidon professes to be 

which it is equivalent in Ihe formula proved ; roSro Sp' Imi ri flvoi 

ri ijv tlvai, is in the past tense. It imiviii. 
signifles a definition us employed in 



we ought to prove a definition independeatly of the definition 
of Definition.' 

g 3. A hypothetical demons tratioB, that assumed the ee- 
BenceB of oppositcs to he opposite, and, as dtvidednesa is the 
essence of evil, concluded that the essence of good is undirided- 
ness, would be similarly guilty of a petitio principii. The 
conception introduced to prove an essence must be an essence, 
but not identical with the essence to be proved ; nor, as in the 
case of oppoBttes, must they possess the same definition, and 
reciprocate. 

§ 4. Both the proof by diTision and the proof by hypotheBia 
ate liable to the objection, that thoy introduce in the conclusion 
a unity among the elements that did not appear in the premis- 
ses.* WTiy is Man defined to be a terrestrial hiped animal, and 
not rather, a terrestrial, and a biped, and an animal ? Why do 
these elements combine into a single essence more than the 
predicates Orammatical and Musical ? 



CHAPTER VII. 

ESSENCE CANNOT BE PROVED. 

§ I. How does Definition unfold the essence, if it neither, 
like syllogipm, shows that from certain assumed existences the 
existence of something else necessarily follows ; nor, like induc- 
tion, that a law holds because it has no exception ? Both these 
methods prove existence, not essence ; what other method re- 
mains ? The definer, surely, does not point out the essence 
with his iinger as an object of sensation ? 

§ 2. How can the Essence possibly he exhibited ? For 
Itnowledge of the essence necessarily involves a knowledge of 
the existence. We cannot understand the essence of a nonen- 

' Though thfl hypothetical proof usefal fop this pnrpoie. Bee Pfic, 

la not demon strati ve, yeX it is useful Ethic. itoXXd'eic itiv oiv yvupiKfTai 

in inTfistigatiDg a deflaition. Sea >) ivavrla 'i^it liiri r^j ivavrias. 

chap. XII. Also proof bj the liflfl- Book v. 1. 

nition of the opposite, though little ' See Metaph. vii. 13. 
mora than a petitio princijrii, is 
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tity, such us Goatatag, though we may understand the meanmg 
of the name. How can one and the same method evince both 
the esaeace and the existence?' For essence and existence are 
diatinct truths ; and the object of definition is single, like the 
object of demonstration. 

§ 3. Again, as no truth but essence ia indemonstrable, and 
existence is not essence,* for existent is never a genus, it fol- 



' The differencQ betweea Defini- 
tion and Hypatheeis is pointed out 
by Mr. Mill : the latter he calls a 
Postulate. "The Deflnition of a 
thing, along with the meaniag of a. 
name, covertly aeserta a matter of 
tact. Thia covert assertiaa la uot a 
Definition, bat a Postulate. The 
accompanying Postulate affirms the 
real existence of things poseosshig 
tha combination of attribulea set 
forth in the deBnitlon ; and this, if 
true, .may be foundation sufiicient 
on which to build a whole fabric of 
scientific truth." In contending, 
against Stewart, that Definitions are 
not the original preniissea of science 3 
(hat the conclusion follows not from 
the Definition, but from the tacit as- 
EuinptioD of a matter of fact; be may 
seem to have the concurrence of 
Aristotle, who makes much the 
same aseertlon : (0! Hfiai oiiic claiv 

inroflimic liXX' ir rait irporaffs- 

aiv ai inroBimi tltri ydp uttdBI- 

aus Sffirti ovTiiiv Tif iKiiva ilvai y'l- 
vtTat rb avifripaafta.) — Post. Anal. 
i. 10. Speaking too of premisses he 
only names the hypotheses : {a\dpxa< 
Kol oi XiyofiifaL vireSiaiig avrai 
ilai. Post. Anal. i. 19. See also 
Prior. Anal. ii. 17, and Kio. Eth. vii. 
8. dpx>i, fimrep Iv roTc fiaSijfiari- 
toii ai uirMaiie:) how8Vor,at other 
times ho only specifies the Dcfini- 
lionH, (fri, ni o'pxal ™v dirchilii^ 



roi dvajToSfiKTOi.—Post. Anal. ii. 3. 
Kal dpx^ iiritrrq/iije ilvai riva 
^a/iin, y roue opone yucupifo/ifv. — 
Post. Anal, i, 3.) the truth being, 
that both of these elements, as well 
as the Axioms, are necesiiary. (Iviac 
idvTOi Jwiffrq/iaf oiSiv KuAiiu Ivui 
Tol'Tiav Ttapopair . . . aXK' oiiSiv 
f/TTov rp yf ^iaii Tpla ravTa iari. 
Post. Anal. 1. 10.) Mr. Mill indeed 
says that the Postulates are the pre- 
misses on which the theorems de- 
pond ; and while these are retained, 
it would make no difference in the 
certainty of geometrical tmtha, 
though every DettniUon were laid 
aside ; and that the conclusions 
which seem to follow from a Defi- 
nition do not follow from the Defi- 
nition as such, but from an implied 
Postulate, (Syatem of Logic, book 
1. 8. ^ 6, 7.) But, like Aristotle, be 
makes the Postulate include the De- 
finition ; tor it is the idea or object 
presented by a Definition which is of 
importance in demonstration, not 
by which this idea or 






object Is sy 

' Thia ia not accurate : only the 
existence of the attribute or eiibct ia 
donionstrated : the eiistence of the 
primary subslance or cause Is as- 
sutnod in the Postulate or Hypo- 
thesis. (Poat. Anal. i. 10.; also il. 
8. rii Spfva Kai ril^ (ipx^C "" <Ivai 
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lows, that all existence la demonsttaljle. This ia verified by the 
proteases of (he actual sciences : the gcomoler assumes the 
conception of Triangle, but demonstrates its existence. Wha^ 
then, does definition unfold? It cannot unfold the essence of 
Triangle, for we cannot know the essence without knowing the 
esiBtence. 

§ 4. The recognized definitions never prove existence. You 
define a circle to be a line equidistant from a middle point. 
What necessity is there that such an object exists? and again, 
why is such an object a circle and not bronze ? DefinitionB 
neither evince the possibility of their objects" existence, nor 
that they belong to the object professedly defined, but are 
always open to the question. Why ? 

g 5. As definition must unfold either the essence of a reality 
or the meaning of a word, and cannot unfold the essence, ia it 
any sentence unfolding the signification of a word ? No : else 
nonentities would be definable, for their name may have a sig- 
nification : and all speech would be definitions ; for every sen- 
tence might be named ; and the contents of the Iliad would be 
a definition of the name. Besides, the signification of a word 
can no more be evinced by demonstration or definition than the 
essence of a reality. 

§ 6. It is clear that demonstration and definition, and the 
objects of each, are distinct : and that definition is not demon- 

fflii r< iauv iwoeiadai ftt, aiid aavvSt-rov, tal oiiii t6 ilvai nai 
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draiii^ig oljvias oiSi tbv t! iariv. 


jTiti'. He seems lo point out the 


dWi Ti{ dXXot rpdjTOE T^s JijXci- 


distioction between peculiar and 


mBif. o/ioiuc ff oil' il ioTiv ij fill 


coHiinoQ principles, i. e. hetwHan 


(OTi rb yivot mpl 3 jrpayiiarivov- 


Theses and Axioms, when he mokes 


rai, obSiv \iyovm, hH rh rijc nirijc 


Bome of tbe birds in his aviary keep 


Hvai tiavolae ri Tt ri fori J^Xor 


in floclcs Beparate from the rest, 
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ri jrero/if™c.— Ibid. % 181. 



DEMONSTRATIVE DEFINITION. 

1 Btrative ; and Ihat essence can be diacoveTed neither by demon- 
, atration nor by definition. 



CHAPTER Vlir. 



TWO KINDS OF DEFINITIO?f. 

§ 1. We must now reconsider whether any of the above state- 
ments are inaccirrafe ; and again inquire what is the nature of 
definition ; and wliether essence iu any sense is definable or 
demonstrable, or absolutely indclinablo and indemonstrable. 
To know the essence, as we said, ia the same as to know the 
reason of the existence.' For every thing has a reason : and 
this ia either identical with the object or distinct; and if dis. 
tinct, either demonstrable or indemonstrable. If one cause is 
demonstrable, another indemonstrable cause must be the inter- 
mediate ; and the proof is in the first figure, and the conclusion 
affirmative and universal. In this mode of demonstrating the 
essence, we prove one definition by another; for the interme- 
diate that proves an essence or a peculiar predicate must itself 
be an essence or a peculiar predicate. Of two definitions, then, 
one is proved and the other assumed : and, as we said before, 
this is not a demonstration, but a dialectical proof, of the es- 



§ 2. We will now start again, and show how far demonstra- 
n is concerned with the essence. 



subsequent to knowledge of 
antecedent : in like mannei 
I precede knowledge of ex- 



Knowledge of a cause is eithi 
the fact or simultaneoua, but nev 
knowledge of the essence never c 
istence. 

I 3, Knowledge of existence is either accidental, or implies a 
partial perception of the essential character :' as when we both 
know the existence of thunder, and that it is a certain noise in 
the clouds : or the existence of eclipse, and that it is a certain 
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loss of light : or the existence of man, and that he is a cer- 
tain animal : or the esistcnee of thS soul, and that it is a 
certain self-moving power. Accidental knowledge of the ex- 
istence is no advance towards Iraowing the essence. To inquire 
into an object's nature, without adequately knowing that it 
esista, is lo inquire into a nonentity. But a, knowledge of its 
existence, in which the object itself is partially recognized, is a 
step towards a conception of its nature : so that the two kinds 
of knowledge vary together in their degree of completeness. 

§ 4. Suppose that the object is partially perceived : and, in 
the first case, let A represent Echpse, C the Moon, and B the 
Earth's interposition. To inquire whether C is A — whether 
the moon is eclipsed — is to inquire whether C is B, — whether 
she has esperienced the earth's interposition ; that is, whether 
she has satisfied the definition of A :• if this can be asserted in 
a minor premiss, we assert the conclusion. Or, it ia to inquire, 
which of the contradictorj' majors, A or not-A, is defined hy 
the existing intermediate B ; whether the conditions of con- 
taining angles equal to two right angles, or the conditions of 
the contradictory predicate, are satisfied by the triangle. When 
the premisses are immediate truths, they furnish a simultaneous 
knowledge of fact and of reason. 

§ 5. Otherwise they inform us of the fact alone : if our 
proving intermediate is the phtenomenon, that at full moon 
bodies, between which and the moon there is no intercepting 
body, cast no shadow, we know the fact of eclipse without the 
cause, the existence without the essence. 

I 6. When we know the feet that C is A, to inquire into its 
reason, B, is to inquire into the definition of A the major : ia it 
the earth's interposition, or the moon's extinction, or rotation 
on her axis ? Iiet C represent a Cloud, A Thunder, B the ex- 
tinction of fire. What ia the reason that a cloud thunders?" 
Because fire is extinguished in the cloud. We have the syl- 

' That Xoyoc tiere meanB defini- aKpou- lib ■iraaai at iirior^^i ti' 

Hon appears from a passage belov : opia/wu ylvovrai. 
lai loTi yt Xdyoe ri B roS A roD ' ThiH deflnitlon la given by 

irpurou ^pou : Bud from chap. xiY. AaaxagoTaa, and rejected bf Ail- 

Ivn St ri /tiaav X6joe tov t/jiStou stotlo. (Meteor, il, 9.) His own ac-. 
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logism, C 18 A, because C is B, and B ia A : and the middle 
tenn, B, is the definition of A the major: assuming that the 
definition of Thunder ia, the extinction of fire in a cloud. If 
there is another intermediate, it will be a prior definition.' 

I 7. Such is the method by which the essence ia discovered : 
and it appears that the definition ia not demonstrable, and yet 
involves a demon atratioa. It ia true, aa appeared in the pre- 
Uminary discussion, that essence is indemonstrable : but it is 
also true, that, when an object is distinct from its cause, its 
definition invoives a dcmoastration. 

§ 8. While some objects are thus distinct from their cause, 
others arc identical : the essence of the latter is immediate and 
elementary : and both their esiatence and definition must be 
assumed in an hypothesis, or otherwise unfolded: aa the defini- 
tion and existence of the monad are assumed by the arithmeti- 
cian. When objects have an intermediate and a diatinct cause, 
their existence and essence arc unfolded in demonstration, 
though their essence is not directly demonstrable. 



eonnt may be given in tlie words of 
hlB scholiast, (p. 360 of Ideler's edi- 

Boog dvaOvfudtrfw^ iv rt^ vi^ft diro- 
KKiiopivris lai, rou vi^ovs i^iaBiv 

irXijTTDfifftjc cqI w&rayov iroiofioKc. 
Compare his account of Wind : avti- 
trtv t) KarvttiStfs ava9vfiiatrt^ ail 
^ptrat ir\nviov Tov Anayiiov AEpeg, 
icai npoarralovaa d/r\y nvoii/il- 
vtf aiiiian x'trai tal TurXawjpittiv 
lis rd irXdyia tivfinv iroutrai. — 
Ibid. p. 240, and of RaSn : t6 rtpi 
r^v yriv vyphv virh tSiv durivuv nai 

roc drfiiJofi^fvov f spiroi S.vu- r^c apH discussed 
ikB(p)iiTtiTBS ilimXiiroitriiEr^EnKi- 



youojjc avTb, awiaTarai TriiXii- ^ 
«Vfiic J/uxD/ittii] sal ylviTBi B3wp, 
•ltv6ntvov Si fipirai irriXiv vpiQ tt^v 
yqv. — Meteor, i. D. Many other 
exampiea of cauEsI definition maj 
he found in this treatise, whicb, liica 
that cited from Aaaxngoras, though 
&lse as doctrines of physical sci- 
ence, may serve aa models In point 
of form. 

' This is the case when the cause 
is not onlj distinot, but also demon- 
Btrable, (Etrri ti aEr.ov, jcal roi/ro fl 
ri aArl i) aUo, efle ^ SWo, ft dro- 



glunlng: of chap.) Such a demon- 
stration would bo the jietitio prin- 
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DIFFERENT KIKD3 OF DEFINITION. 

§ 1. Definition ia &n exposition or statement exhibiting Ihe 
essence ; one kind exhibits the Btgnification of a name, or of an 
expTesaion, such as. Triangular character, use^ instead of a 
name. When we know that an object exists corresponding to 
the name, we investigate its cause ; a difficult investigation, be- 
caune, as we said above, its very existence is hitherto unknown, 
or only accidentally known. 

§ 2. The Unity of a statement is constituted by aggregation : 
as the Iliad is one aggregate of many statements ; or by essen- 
tial unity in the subject and predicate of a proposition. ^ 

§ 3. Besides nominal definition there is real definition; a 
statement eshibiting the cause of existence. The former indi- 
cated without proof: the latter is a demonstration of the es- 
sence without a demonstrative form. When it is asked, Why 
does it thunder? the answer is, Because fire is extinguished in 
a cloud. When it is asked, What is thunder ? the answer is. 
The extinction of fire in a cloud. One and the same statement, 
disguised in form, becomes a definition, or a proximate demon- 
stration.' 

§ 4. Another definition is the conclusion of an essential de- 
monstration -.^ as when we define Thunder, a certain noise in 
the clouds. 



' 1. e. a demonBlration by the iiii- 



ipiorabv 
r^v alri 

ol \6yDI 7 
11.2. 

Several 
with resp 




l^Xovv, dXXi .ai 

tiitsp avuiripaaiioff 
sfirii'.— DeAnlma, 


quest 


0113 may be asked 
lipj* oaiiM,] defli.i- 



a. Dsfialtloiui couBlEt of cause and 
effect ; tbey also coaiiiat of genus 
and difference. What is the rela- 
tion of the cause and efi^t to the 
KBnuB and diStxence? Is the cause 
a generic or a difl^rential element t 
Or are genus and difference onl; 
constitutive of the formal cause, no 
that tbo etfaer causes are neither 
gflneric nor differential ? 

|), This suggests another question : 



FOUR KINDS OF DEFINITION. Ill 

§ 5. Definition of the immediate is an indemonstrable thesis, 
or position of an essence. 

§ 6. Real definition, it appears, has three species : < 

(1) An indemonstrable statement of the essence. 

(2) A deduction of the .essence without the deductive 

(3) A conclusion of a deduction of the essence. 

§ 7. We have now inquired how far essences are demonstra- 
ble or indemonstrable, and what essence is demonstrable : and 
how many kinds and objects of definition there are, and how 
far it proves the essence : and how far demonstration and defi- 
nition are identical in object, and what is their relation. 



CHAPTER X. 



§ 1. Science is knowledge of a cause : there are four sorts of 
cause: the formal; the material, or the necessitating antece- 
dent; the efficient, or the first excitement: and the final: all of 
these appear as intermediates. 

WliaC is the relation of tbe formal to tial conniMlion ore deecribed, book 1. 

ihe other canSBB ? for thoy ought to chap. it. and xsil. In which of 

be contrBdietinguished ; and yet in theee ways are cnuse and eS*ect rs- 

many caxee it would seem to h« im- lated t Is the cause a predicate of 

poaaible to give the form or eegence the effect, nod found In ite defltll- 

of on <ibject without epedfjiog ita tlon, aa animal in tbe deflnitinn of 

matei'ial, efficient, or final caoso ; aa Mao ? or is it a enhject of the efibet, 

inthe definition of Ec:tipBe,arThun' and found < a Its deHnition, as aam- 

der, in the procoding chapter. Or ber Inthe deflnition ofOdd ? Orara 

la form equivocal, la ono sease ex- some caused' related in ooe way, and 

eluding tbe other causes, In another others ia the other, the formal and 

Including tbe praxiiitate, ofBcient, final la the funaer, the efficient and 

llaal, or matei'ial cause ; as may lie material in Ihe latter ? Or are they 

Implied in the words, i abrbs \6jot relaled in none of those modes ? for 

iili /Iff dtroliiSis inivfx<lc, "^' '* those seem properly tlio i-elationg of 

ipmiiot'! chap, ix. spedea to geauH and to sjiecillc pro- 

Ic Cause and effect aro ossentlally petty. 

connected, and (no modes of esiea- ' See Post. Aaal. I. B. 



FOUR CAUSES. 

§ 2. The necessitaling antecedent cannot be traced i 
than two propositions :' their common intermediate necessitates 
the conclusion. Let ua take an example : Why is the angle 
a semicircle a right angle ? What antecedent necessitates this 
predicate? Let A represent a right angle : B the half of two 
right angles : C the angle in a semicircle. From the proposi- 
tions, C is B, B is A, we conclude that C is A; which means, 
that the angle in a semicircle is a right angle : and B is the an- 
tecedent that necessitates this conclusion. The interpretation 
of symbols resembles verbal definition. 

g 8. The formal cause as intermediate has already been e 
plained. 

§ 4. We inquire the efficient cause when we ask, What waa 
the origin of the Persian war ? Why were the Athenians 
attacked } Because the; assaulted Sardis with the Eretrians. 
Let A represent war, B unjust aggression, C Athens : A is con- 
joined with C, because A and B, B and C are conjoined. The 
assault on Sardis, the first movement or original impulse of the 
war, appears as the intermediate. 

§ 5. When we ask. Why does a man take exerciai 
health : Why is a house built ? For the preservation of pro- 
perty : Health and Preservation are the motive or final cauae. 
Suppose that exercise is the cfRcient cause of digestion, and 
digestion the efficient cause of health : and let C represent ex- 
ercise, B digestion, A health. In the efficient-cause syllogism 
the intermediate that conjoins A with C is the efficient cause B, 
which enters into the definition of the £nal cause A. In the 
final-cause syllogism the existence of the fact, that C is B, is 
explained by the mediation of A the motive. The propositioi 
of a syllogism should be inverted,'' and then the relation of the 
efficient and final causes will he clearer. 



' a'l iiroBkntt Tou oviiTripiofiaToe pics, vlil. 12. ri yap dvTiarpl^Ht 

lis ™ ^5 0" aired iari. — Phya. Au8. iorJ ri fifToXa^vra rS ffvpTripact/io 

ii, 3. fUT^ roll' \oir^v Jpiiim^dni)* n 

' The iQVerBioD of a sjUogism ia Xiiv iv Twv SneivTuiv. Tha follow- 
when the coDclusloD and one of the ing is an eiampte. The eye sees 
premieeee change places. For the cause it Is of a certalo stractare; 
g oi fUToKanPaviai, ESQ To- here the mechanism (B) of tha eys 
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g 6. The terms of tte final-cause syllogism do not preserve 
J order of occurrence observed in the efficient -cause ajllo- 
gism. In the syliogism that exhibited the efficient cause, the 
middle term. Aggression, was the earliest occurrence : in the 
syllogism esplaining the motive, the minor term. Exercise, ta 
tiie earliest occurrence ; the middle term, Health, the latest. 

§ 7. A fact may be necessitated by the material cause, and 
yet have a design:' as light issues from a lantern in conse- 
quence of the material necessity that corpuscles escape through 
pores too large to retain thcra, [if we assume that bodies are 



theory. Eant attempts a recon- 
eillaliOQ in his Critic of the Jurtg- 
meol. See Plato, Phtedo, ^ 106; 
also Trendeleuburg's Logic. The 
coQclusion deduqled from H flnal 
cause indicat^a the neceKsary ceu- 
ditloa for realizing a propoaed end, 
aod is said to possoGS an hypo- 
thetical necessity. roBro i' iffriv 
Hinrip is vroBiaiuic. Harip ydp, 

vtXripliv clvat, il Si aKKi}ffbv, X'<^~ 
i:ovv ^ ffiStjpodv, ovrbic Koi iirff^i) 
rb awfta bpyavoVy ivtua ynp tlvoq, 
iviyK^ Totavil ilvat icni tt TaiL,M, 
il itilvo laTm.—De Part. An. t 1. 
olov, Sii ri A irpiuv roiocrfl ; Biru£ 



gism: 



all £ 



all C ifl B 
.■. all C is A. 
Bnt the eye ia of a certain Blructaro 
io order that it may see : sight is 
the Snal caass of the mechanism of 
the eye. In Llie syllogiem by which 
thl$ is expresBed, 

all A is B 
all C is A 
.-. all C is H, 
the minor and coaclusian of the 
1 changed 



forn 



syllof 



' A lantern (A) emits light (C) 
because it is of a porous material 
(B), and in order to guide ua in the 
dark (D). Tlie proposition, A C, 
may be proved by either of the mid- 
dle, B or D ; the proposition, A D, 
may be proved by the middle B, and 
the proposition, A B, may be proved 
by the middle D. The difflctiity of 
□nclling the 






aal CI 



which is here so briefly dbmissod, 
has been one of the chief points on 
which the schools of philosophy 
have split, somo adoptiag the ma- 
teriatiatic, olher» the spiritunlii^lic 



ri oJ "iviKa ASivarov yfi-, 
/t^ miripovs f' Avdytt) Spa oiJij- 
pouv flvaLj il wpliiiu ttrrai Kal t6 
Ipyov airov. il. inrodiaiun: aJiv rb 
dvnTicmiw.— Phy».Ansc.li.I). Prac- 
tical deliberation proceeds from the 
floal to the discovery of the efficient 
cause, and is based on a definition 
of the former, ij ipxh dnb roB 
ipiffjioB Kai Tov Myoa. 6piiraiiivip 
ydp tA Ipyov TOO rpiiiv, 3ri Jiaipd- 
aiS TOiail, bBtk 1" oit loTOi, il fi^ 
Kei bS6pTas TowvaSi, ouroi S' oli, li 
pi mSripmc. — Ibid. Compare Nic, 
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transparent by the tranamiasioa of light through their pores,) 
and in order to guide us in the dark. There is no reason why 
the origin of a fact as well as its permanence should not be 
to two causes : as for instance, in the caae of thunder : i 
quite possible that the roar and hissing may be the necessary 
effect of the extinction of fire in a cloud, and that it may be 
designed, as the Pythagoreans said, to strike awe into thi 
habitants of Tartarus. Cases like this are very numerous in. 
natural productions and processes : for there are two kinds of 
nature ; one a necessary agent, the other acting with desig 

§ 8. Necessity is of two kinds ; Nature, or the internal ini- 
pulse, and Violence, opposed to the internal impulse : a stone 
is necessitated to move upwards and downwards, but not by. 
the same kind of necessity. 

g 9. Some productions of human intelligence, as a house or 
a statue, never arise by chance or by necessity, but always by 
design : others, as health or preaerration from danger, may 
result from chance. Contingencies, when not produced by 
chance, and when the end ia good, are most obviously designed 
by nature or man. Chance is inconsistent with design. 



CHAPTER XII. 



SUCCESSION OF CAD8E AND EFFECT. 

§ 1. As existing effects are explained by existing interme- 
diates, so past, present, and future effects are explained by past, 
present, and future intermediates.' The moon will be eclipsed 
because the earth will intervene ; was eclipsed because the 
earth did intervene ; is eclipsing because the earth is interven- 
ing. Suppose that ice is water solidified : and let C be water ; 
A solidified ; B the intermediate, complete departure of heat ; 



' Perhaps Sv should be troiuliited. 
etemal; for that which is eternal 
maj have a oauss. Aij^ioiipiros St 
roB ill oix iJ,oI dpx^f ttinTv, Xi- 



Svaiv ipBaii dii rdc yuiviag 
■ dW ^^aic iiTTi Ti T^Q a'l^wrjf- 
rainis frlpov alnai/- rSv /llv- 
ipX^v "i" I'riv tripav alru 
IV nAuBV.— Phya. Ausc. vlii, 1 
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Ice fonna while B is happening ; has formed when B has hap- 
pened ; will form when B shall happen. 

§ 2. Such effects and causes, whether past, present, or future, 
are simultaneous both in occurrence and duration : other causes 
and effects are not synchronous, hut successive : past effect 
succeeding past cause ; present effectprcsent cause ; and future 
effect future cause. 

If both events are past, the antecedent may be inferred from 
the suhsequent, and the intermediate will also be a past event. 
But the subsequent cannot he inferred from the antecedent : 
for whether the interval between them is definite or indefinite, 
it is false to assert the subsequent before the interval has 
elapsed. 

There is the same relation between two present or two futuia 
events. 

§ 8. From a past occurrence, as minor, we cannot infer a 
^ture occurrence, as major : for the intermediate must be 
homogeneous to minor and major, whether past, present, fti- 
ture, or eternal ; and the same middle cannot be homogeneous 
both to past and to future. Besides, whether the interval is 
definite or indefinite, before it elapses the latter cannot he 
asserted. 

§ 4. It should he inquired, what is the principle of continuity 
between present and past events : or rather, it is clear that two 
past event's are limits or atoms, and resemble points in their 
indivisibility and discontinuity: and that, as lines contain an 
infinite number of points, so present of past events ; and the latter 
as well as the former are incapable of continuity. 

This subject, however, must be treated more fully in the 
general theory of production. 

§ 5. When the rise of events is successive, the primary cause 
is immediate. Let A, C, D, be successive past occurrences ; then 
C, compared with A, is a principle or intermediate, as nearer to 
the Now, or present moment, the beginning of time. If D has 
occurred, C has oceurred ; and if C has occurred, A has oc- 
curred : therefore, if D has occurred, A has occurred, by the 
intermediation of C. However long ive proceed in this manner, 
we shall never have filled up the interval with immediate links, 
but there will always he room remaining for infinite intercala- 



]ia NATURAL CYCLES AND CIRCULAR PROOF. 



tioiis ; there being, as we said, ao continuity between events 
thttt have past. Yet the Now furniahea ub with a primary and 
immediate point of departure. 

I 6. The same is true of future events : if the Bubsequent D 
takes place, the antecedent A will have taken place, as may be 
proved by the intermediate C. If D takes place, C will have 
taken place ; and if C takes place, A will have taken place : 
therefore, if D takes place, A will have taken place. This series 
also ia infinitely divisible, for future events are discontinuouH ; 
yet here, too, the ultimate point of departure ia intmediute. 

§ 7. This may be exeraphfied. If a house was bailt, the in- 
termediate laying of the foundation proves that stones were 
shaped:' if a house waa built, the foundation was laid; if the 
foundation was laid, stones were shaped : therefore, if a hot 
was built, stones were shaped. 

Again, if a house shall be built, the same term will serve 
intermediate to show that atones will be shaped. 

§ 8. Nature presents a perpetual cycle of occurrences :' this 
may be e.'tplained in a syllogism whose middle and extremes ai 
convertible : then all the three propositions may be obtained by 
reciprocal generation, each appearing at one time aa premiss, 
another as conclusion, the reasoning proceeding in a circle. 
The following phffiBomena furnish an esam]de. When the 
earth is wet with rain, an exhalation rises ; when an exhalatior 
rises, a cloud forms ; when a cloud forms, rain follows, and the 
earth is saturated : so that the same term recurs after a cycle of 
transformations. Every occurrence has another for its conse 
qucnt; and this consequent another, and so on, till v. 3 at 
brought round to the primary occurrence. 

§ 9. In some occurrences the attribute is commensurate t 
the subject ; in others, as the growtli of a beard, the attribute is 

I Db Qbd. Bl Corr. ii. 10. jiviaic, avajai rtpitVKkc'iv xai A 

^ r^ Xfiiro^i^ Tpiitui mivfK\i}- Kaftimiv ^ . .dvTtaTpk^uv dpa&vay- 

piiMt rb ii\ov i dlie, IvltXlx^ n-oiq- cq firrai. — Ibid. ii. 10. 
(THE Tttv ycvivtv . ■ . f li Kai rdXXa, Sil Ii voijaai ravroi' Hfnrip irora- 

haa piTaffaXXa Ei'c aUqXct, ^i;jElrai fiiv pioira eveX^ dvu tal Karw mj 

n)v kvk\jii ^paf iiBVTi yap i) KixXip tovt' ivtAixIs iSsXir yi'jTiirfni. — 

mivrx^S- — Db Gan. et Corr. ii. 9. Meteor, i. 9. 
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y general, not imiveraal : the latter results from a general 
intermediate. If A were commensurate to B, and B to C, A 
would be comraenaurate to C ; tkat is, predicated at all times of 
all its individuals. By kypothesis, C and A are only generally 

I conjoined; therefore the intermediate and extremes are only 
generally conjoined: therefore there are immediate general 
pnpoaitions. 



CHAPTER XIII. 



ESTABLISHMENT OF DEFINITION. 



defined, and how far it 

how its elements 



I 



§ 1. Having explained how ess 
is definable or demonstrable, let 
must he discovered. 

Some universal predicates are more extensive than the species, 
though confined to the genus ; entity is predicable of the triad, 
and of other subjects beyond the genus Number ; but Odd, 
though predicable of other subjects, such as the pentad, is pre- 
dicable of nothing beyond the genus Number. The primary 
combination of such predicates that is not wider than the sub- 
ject is its definable essence. A triad is a number, is odd, is 
prime, whether as not measured by a single number, or as not 
compounded of several numbers. The combination of Iheae 
elements is its essence ; for though the second is common to all 
odd numbers, and the last to the duad ; the whole combination 
is predicable of none but the triad. 

2. As commensurate and essential predicates are necessary, 
this combination of predicates to the triad is necessary. If it is 
not the' whole essence, it must be a genus ; but then it would 
be more extensive than the triad ; assuming that this is the 
character of a genus. Assume further that the ultimate or 
lowest essential predicate, that is, an essential predicate incapa- 
of further subdivision, is the essence;' and Ihal combina- 



mption makes the proof Dialectical, 
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tion of elementa must be the definition of tke triad, or any other 

I subject which satisfies these conditions. 

I § 8. In treating of any subject-matter, such as number or 
figure, we should obtain by division the lowest and indivisible 

I classes of its elementary members — the duad, the triad, the 
Btraiffht line, the circle, the rij^ht angle ; and after defining 
these classified elements, and obsen'ing the category of quan- 
tity, quality, or the like, to which they belong, proceed to elicit 
their peculiar properties, developing them by means of the com- 
mon canons or axioms.' For the attributes of what is com- 
pounded of tlie elementary may be deduced from these defini- 
tions ; for the essence of the elementary is the ultimate ground 
of the attributes of the class, wbicb are essentially connected 
with the elementary alone, and thence imparted to the com- 
pound.' 

§ 4. Division by dilferentiee is useful ; though, as said above,* 
the essence cannot be deduced or demonstrated, but is finally 
assumed just as much as if no division had preceded. It is im- 
portant, however, to determine in what order the elements 
should be arranged ; whether as animal, tame, biped, or biped, 
animal, tame. Every object is the union of two elements; 
animal unites with tame, and the result uniting with a new 
difierentia composes the essence of Man ; and the right order in 
which the new elements should be assumed, so as to unite the 
tight genus to the right difierentia, can only be learnt by 
Division. 

§ 5. Again, this is the only security against omitting any 
elements of the essence. After we have assumed the primary 
genus, unless wo subdivide by proximate diflerentiie, the divi- 
sion cannot be exhaustive ; whole-winged, for example, and 
divided -winged is not an exhaustive division of animal, but of 
winged animal. The primary differentia of animal, or of any 
other genua — whether coordinate to animal, or, like fish and 
bird, subordinate — must comprehend every individual, whether 
animal or fish or bird : and then we may be sure that we 
have made no omission in the elements of the essence, of which 
we otherwise should have no guarantee. 



DEFINITION. 

g 6. Definidon and division, some assert, suppose univeraal 
knowledge, since an object is only known when we know Its 
contradistinguishing differentiie ; and its contradistinguishing 
diiFerentife cannot be known, unless we know all the objects 
irom which it is contradistinguished ; for, say they, objects are 
distinct or identical by the presence or absence of diffetentise. 
But it ia not true that every differentia deslroys identity. Ob- 
jects identical in kind may poaseas unessential differentiB. Se- 
condly, if you divide by contradictory differentise, and know to 
which division the object under discussion belongs, it is quite 
auperAuous to know what objects possess the other differentia; 
but as soon as we reach an indivisible class, the exhibition of 
the essence is complete. It is no petition or mere hypothesis to 
assert that every object fails under one or the other of two con- 
tradictory divisions;* for contradictory differentise must exhaust 
a genuB. 

§ 7. Three rules must be observed in defininp; : the elements 
vnast be generically essential ; they must be arranged in order ; 
and they must exhaust the essence. 

As there are dialectical topics for establishing an accident, so 
there are for establishing a genus ;' and these will aid us to satisfy 
the first requisite. 

I 8. To determine the order, we may assume that the pri- 
mary genus is that which is universally predicable of the others, 
and of which the others are not universally predicated. Such 
an element there will be found to exist: and the order of the 
■ may be determined by the same criterion ; for when a prior 
class is excluded, the next following is primary of the remainder. 

:cliide the first, and the second is primary ; exclude the first 

id second, and the third is primary. 

The enumeration will he complete, if we divide the pri- 
mary genus by exhaustive differentise, and the successive sub- 
genera in like manner, till we ultimately reach a genus which 
has no further differentia; or, till the subject's ultimate genus, 
combined with the ultimate differentia, is susceptible of no 

' This assei'tioa ii the Axiom. method of Opinion, ought to be em- 

' This is Iha chief flaw in Arislo- ployed lo BBtabliahiiig scientific prin- 

tle'l Logic ; for some more rigoroiiB cijvle?. 

method than iho Dialertioal, the 
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further division. Nolhtng is superfluous, for all the elements 
■re Bubstantial ; and notliiiig is omitted : if any element is left 
out. it must be either a genus or a differentia : neither supposi- 
tion is possible ; for the genus is the primary class, either alone, 
or in combination with the differentiie : and the series of differ- 
entiie was exhausted, as the last we came to was by hypothesis 
indivisible. 

§ 10. To find a definition, we should first look for the point 
of identity in. a set of similar individuals that have no contra- 
distinguishing differentia ; and then examine a second set, 
distinct h'om the former in species, but identical in genus : and 
after finding the point of identity between the members of the 
second set, and so of a third, compare the specific characters 
thus obtained, and see if they present any higher point of iden- 
tity; and if wc find a single all-pervading character, this will 
be the definition ; if not, the subjects examined arc not one, but 
several. For instance, to define magnanimity, we should ex- 
amine what quality is common to a set of persons known to 
possess the attribute of magnanimity. Alcibiades, Achilles, and 
Ajax were magnanimous : in what did they agree ? In impa- 
tience of dishonour ; which made one a traitor, roused another's 
wrath, and drove another to self- slaughter. Again, In what did 
a difierent set, Lysandcr and Socrates, agree ? In equanimity in 
adversity and prosperity. What element is common to these 
characters, equanimity in vicissitudes, and impatience under 
dishonour ? If there is nothing in common, there are two dis- 
tinct kinds of magnanimity. 

§ 11. Definition must always be commensurate: for a physi- 
cian does not prescribe for a single eye, but for a whole genus 
or species. Particular definition, however, is easier, and there- 
fore should precede as a preliminary. Equivocation is more 
readily detected in dealing with particulars than with univer- 
Bols : and perspicuity is as indispensable to definition as se- 
quence to demonstration. To attain this, therefore, we should 
begin by defining separately the subgenera ; similarity of colour, 
similarity of figure; acutcness of sound, acuteness of figure; 
and afterwards proceed to similarity and acuteness in general, 
with an especial jealousy of equivocations. 

As metaphorical reasoning is «nscientifi.c, so is metaphorical 
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EXPLANATION OP PHENOMENA. 

definition ; whether the words we define, or the words by ivliich 
!, are metaphorical ; for this would necessarily produce 
metaphorical reasoning. 



CHAPTER XIV. 

EXPLANATfON 13 RESOLUTION INTO HlfillER OR 
ANTECEDENT LAWS. 

§1. To solve the problems of a science, our preliminarj- inform- 
ation should be collected and arranged as follows : ' we should 
divide wholes into their parts, and genera into their species ; 
and place first the attributes of the whole genus ; if the inquiry 
is zoological, the characteristics of the whole animal kingdom ; 
next the characteristics of the immediate subdivisions ; of the 
whole subgenus bird for instance ; and the remainder in like 
manner. This will enable us to deduce or explain the charac- 
teristics of the subgenera. Let A represent animal, B animal 
characteristics, C D E particular animals, as man or horse. 
Then A will be the reason why B is predicated of C. 

§ 2. We should not confine out observations to commonly 
recognized genera, but endeavour to detect other generic cha- 
racters, and ascertain what predicates are attached to them, 
and to what subjects they are attached. A class of animals ia 
horned, and characterized by a ruminating apparatus and the 
absence of teeth in the upper jaw. If we know what animals 
are the subject of this predicate, the possession of horns, this 
character,^ the possession of horns, is the cause and e:(planatian 
of their possessing the other characteristics. 

§ 3. We must also observe analogies : there is no common 

' ' ThecoIlectlOD of preniisBeB,whe- iii. 14. The explanation here given 
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ie, that tba homa eibanet the n 
rial that might bave fonned tbe up- 
per testh ; and, as thereby the mas- 
tication is incomplete, to assist the 
digestive process, nature provides 
the ruminating apparatus, a kind of 
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RELATION OF CAUSE AND EFFECT. 



1 of the sepia, and 
tame concomitant attri- 



name for the spine of iish, the poum 
common bone, but they all have the 
butes, evincing a unity of nature. 

§ 4. Identity of problem is constituted by identity of the ex- 
planatory intermediate ;' as several problems are explained hf 
the development of an opposite hy its opposite ; and here the 
intermediate, though the same in genus, may differ ia subject 
or in mode. The echo, the image in a mirror, the rainbow, 
are caused by refraetion, generically the same, but different 
species. 

§ 5. Or problems are identical, if the explanatory middle of 
the one is subordinate to the explanatory middle of the other. 
The Nile swells at the close of the month, because the weather 
is stormy ; the weather ia stormy because the moon 
these causes are subordinate. 



CHAPTER XrV. 

RECIPROCATION OP CADSEAND EFFECT. 

§ 1. Ah the presence of an effect implies the presence of ita 
cauae : for if the fall of the leaf and the moon's eclipse do not 
imply the leaf's broadness and the earth's interposition, their 
origin must be due to other causes : and as the presence of the 
cause, the broadness of the leaf, or the interposition of the 
earth, implies the presence of the effect, the fall of the leaf 
the moon's eclipse ; the cauae and effect are simultaneous, and 
the cause is deducible from the effect as well as the effect from 
the cause. Let A he the fall of the leaves, B broadness of the 
leaves, C the vine. Because A ia predicated of B, and B of C, 
therefore A is predicated of C, and B the intermediate is 
cause. Again, the broadness of the vine-leaves is deducible 
from their annual fall. Let D be broad-leaved, E shedder of 
leaves, F the vine. All F is E, and all E ia D, therefore all F 



' See the Meteorica, where he proposes t 
phKnnmenn by very Tew causeg. 



explain n bto"' varioly of 
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IB D. In this case, however, the intermediate E ia not the 
cause, for causation implies priority, and cannot be reciprocal. 
As interposition is the cause of echpse, and not eclipse of intor- 
position, and a reasoned or explanatory proof employs the 
cause, a deduction of the latter kind is not a reasoned proof, 
but only a proof of fact. Interposition is the cause of eclipse, 
and not vice versa, fox it enters into the definition of eclipse, 
and renders it cognizable. 

§ 2. If, however, the same term may be the primary predi' 
cate of several subjects, may not the same effect arise from 
several causes ? Let A be a primary predicate of both B and 
C, and B of D, and C of E. A then is a predicate of D and E 
by the respective causation of B and 0. The existence, it would 
appear, of the cause involves the existence of the effect ; but 
the existence of the effect only involves the existence of one 
among several possible causes. If, however, the theorem is 
commensurate, the effect will be commensurate to the cause. 
The fall of leaves must he explained of its commensurate sub- 
ject, whether a whole class or a species, whether the whole 
vegetable kingdom or a particular province ; so that the caose 
nr intermediate will be equal in extent and convertible with the 
effect or major. If the fall of leaves is produced by coagula- 
tion, wherever there is a fail there must be coagulation, and 
wherever there is coagulation of sap there must be a fall of 

§ 3. There is only one cause from which an effect can be de- 
duced, if the deroonstralion b essential ;' for then the middle is 

' "Tho ideal limit, therefore, of modes of production may be resolved 

the cuplaaatlon of natural phteno- into another, or that all of them 

mens (towftrda which, as towards may be resolved into some more 

other ideal limits, we lire conataatly general mode of production not hi- 

tendlng, without the prospect of therto recognlied. But whon the 

aver completely attaining it) would modes of production are reduced to 

be to show tiiat each diatinguiBhablo one, we cannot, in point of simplifl- 

variety of our sensationii, or other cation, go any further . . . Accord- 

atates of congdonsnesa, has only one ingly tlia gTBatest achievements la 

sort of cause . . . . A» long as there physical science have consisted la 

BTB several known modes of prnduc- reeoliing one observed law of the 

tlon of a pbsenoinenon, so long it ia prodiictiou of niotioa into the laws 

not impusslblu thai one of these of other known modes of production, 
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the definition of tiie effect or major. The same effect is sus- 
ceptible of laany deductions by sign or accident i both the ma- 
jor and the minor premiss, both the conjunctioa of effect and 
cause, and of cause and material, may be accidental ; but such 
propositions are useless in a scientific theorem. 

§ 4. The premisses resemble the theorem ; if it is equivocal, 
the premisses a.re equivocal ; if it is incommensurate, they are 
incommensurate. The cause of the convertibility of a propor- 
tion is both different and identical for proportional lines and 
proportional numbers ; different so far as they are lines and 
numbers ; identical so far as they receive the same increments. 

§ 5. If one cause can be given why colour is similar to 
colour, and figure to figure, it must be equivocal ; for similarity 
of figure is analogy of sides and equality of angles ; and simi- 
larity of colour is production of the same sensation, or whatever 
else may he its definition. 

§ 6. If effects are analogous, the intermediates by which 
they are deduced are analogous. 

§ 7. There is a reciprocal sequence between the major, the 
middle, and the minor terms, the effect, the cause, and the ma- 
terial. The major is more extensive than any particular minor, 
but equal to the universal class : the equality of exterior angles 
to four right angles is more extensive than triangle or square, 
but equal to the whole class of plane rectilinear figures : and 
the relation of the middle to the extremes is similar. 

§ 8. The middle is the definition of the major ; therefore 
definitions are the basis of a science. The fall of the leaf is an 
attribute of the vine, but more extensive ; of the fig, but more 
e.ttcnsive : it is co-extensive to some class in which they are all 
embraced. The primary intermediate defines the fall of the 
leaf, the attribute or major : not Broad-leaved, the primary in- 

OT the lawa of several such niodee shown tu be produced b^ eleetri- 

iato one more general mode ; as city ; when the raodoas of fiuids in 

when tlie fail of bodies to the earth, b lalerfli direction, or even contrary 

and the motions of the plimetf, wei'e to t!ie direction of gravity, wers 

brought under the one law of the siiown to he produced by gravity; 

utual attraction of all particles of and tlie like." — Svilem of Logic, 

atter; when Ibe motions said to hook iii. 14. 
bn produced by magnetigni were 



BELATION OF CAUSE AND EFFECT. 126 

irmediate nest the subject, which ia only a class including all 
leaf-shedding trees : but the intermediate nest the effect or 
attribute — coagulation of sap, or whatever else it may happen 
to be. Leaf-shedding is defined by the coagulation of the sap 
at the junction of the atalk and stem. 

§ 9. To esamine with symbols the incommena urate sequence 



at tri Duie — coaguiano 

to be. Leaf-sheddin 

at the junction of the 

^B § 9. To esamine \ 

^Bof cause and effect, a. 

H vhere A the effect ia 
^L nary or coesteasive 
H C the subject, but 
V As B ia not the an] 



e the ptopoai 



all 



: cause, but not its pri- 
hc cau»<e is universal to 
coextensive universal. 
19 assume other propo- 



aU E is C; 
where the terms are similarly related. If neither B nor C is 
commensurate to A, they must be mutually exclusive : for any 
genus that contained all the causes of A would be commeasu. 
rate to A, which is contrary to hypothesis. 

The same effect, then, may be produced by different causes, but 
only in subjects specifically different. Longevity may be due 
to the absence of gall in Quadrupeds : in Birds to the predomi- 
nance of solids, or whatever else the cause may be. 

§ 10. If a subject does not fall at once under the term indivi- 
sibly connected with the attribute, but is separated from it by 
several intermediates, all these intermediates are causes of ita 
possessing the attribute. 

§ II, Which is properly called its cause? the intermediate 
immediately adjoining the universal or attribute, or the one 
immediately adjoining the subject? The one adjoining the 
subject is the cause that the primary or subject falls under the 
universal or attribute. If D is C, and C is R, and B is A ; C is 
the cause that conjoins the effect A to the subject D, because it 
conjoins B to D ; B is the cause that conjoins the effect A 
to the subject C; and B is the cause of its own conjunction 
I with A. 



CHAPTER XVI. 



THE ORGAN OF PRIMARY TRUTHS. 

§ 1 , Such ia the nature and origin of syllogism and demon- 
stration, and, what ia the aame as the latter, of demonstrative 

Let ua now proceed to consider the method and the faculty hy 
which elementary principles are recognized. Demonstrative 
science, as we saw, is based on a. knowledge of primary im- 
mediate principles. Ia the mode of knowing the immediate 
identical with the mode of knowing the mediate? Is it Science, 
or something different ia kind? Are the appreciating faculties 
acquired, or are they innate, though unobserved ? 

§ 2. They cannot be innate : we can scarcely have a know- 
ledge more perrect than demonstration, and yet he unconscious 
of it. If they are acquired, we sow, when treating of demon- 
stration, that we cannot learn and acquire knowledge without ft 
basis of previous knowledge. As, then, they are neither in- 
nate, DOT acquirable without a basis of previous knowledge 
and perceptioaa, some developed power must be innate of 
inferior perfection and escellence to the faculties of the im- 
mediate. 

g 3. Such we find in all animals : all have an innate percep- 
tive power which we call Sense. In some the sensation is tran- 
sient; and these have no knowledge, at least of the objects 
whose impression ia transitory, beyond sensation. Others retain 
the sensation, and these are subdivided ; for in some of them a 
number of permanent sensations developea an intellectual con- 
On sensation, then, ensues memory ; and on many 
of the same fact Experience: for many similar 
one E.iperience ; on Experience, or the whole unchanging uni. 
versal that has settled in the mind, the all-permeating One he- 
aide the Many, ensues the beginning of Art and Science ; ol 
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ORGAN OF PRIMARY TRUTHS. 

J.rt if the end is production, of Science if the end is truth.' The 
faculties, then, are neither innate and originally developed, nor 
preceded by any higher cognizant power, hut hy Sense, 

§ 4. In a battle, when an army is taking to flight, first one 
man makes a stand, and then another, and another, till they re- 
cover their original order :* the soul is adapted for undergoing 
a Bimilar process : and we may now repeat more distinctly what 
we said before. So soon as an individual makes a stand in the 
mind, we have the primary or lowest universal ; for, though 
Benaation perceives Callias, the individual, sense perceives Man, 
the universal : in these lowest universals, higher universals 
make a stand ; and finally the in decomposable and highest uni- 
versals : first a kind of animal, then animal, and then a higher 
genua. Man's knowledge of the elementary, it appears, ia 
inductive ; for the way that sense imparts the universal is in- 
ductive. 

§ 5. Our intellectual faculties are either fallible, aa Opinion 
and Reasoning, or infallible, as Science and Reason. Aa all 
science implies conclusion, principles arc not objects of science. 
Aa principles are more evident than conclusions, and no power 
except Reason has greater light and insight than Science, prin- 
ciples are the objects of Reason. 

Again, as the basis of demonstrated truth is not demonstrated 
truth, so science is not the basis of science. If Reason ia the 
only in&llible faculty besides Science, Reason must be the 



' With ^ptfiffaavToc Tov Ka96\ov 
compare, rt^ ydp ^ptfitjtrai leaJ or^- 
vai Tt^ itAvotav ivifTTatrOai rrti 
ffovitr \cf6iii9a . . . r^ ydp KaSl- 
arairBat Tt)v tjivx^v it i-jjc ^Ou:^c 
dpcrqc ^p6yi/i6v n yivlTai tai iiri- 
VT^fiov . . . KaQifTTarai Si iccrl irftvt- 
rai rqc rapaxnc i^r* iiiv utJ r^c 
fiattiii tStc y uir' SWiuv. Phya. 
Auic vll. 3. Tim iavJ)Taiv Efiuv nii 
trpiinmi. Nlc. Ethic, vi. 11. 'iarrint 
yip 6 Xkylav T^ Si&voiav Kal & &K0&- 
vac 4pif<i;(rfv. — Ds Intarp. 3. 

ivotaiv ai Si£a,, AW 1, 



fiiv KadSkov ^pffiovfra fiaWov, ij Si 
oG. — Do Animft, iii. 11. 

' The drift of this slmils la ob- 
scure : it may mean, that as order 
Bucceeds to the disorder of flight, 
so the ordering ideas succeeds to the 
coufiislou of ph^nomeua; aud as 



thai 



>t hai-e 



sumed its Eecoud array but for ita 
former organization, so the r^cu- 
lating ideas could not appear In tlie 
mind, unless there were in nature 
tiehind the confusion of phtei 
an original order and law. 
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basis or beginning of Science :' and the beginning of Science 
bears the same relation to the basis or beginning of truth, that 
the whole body of science bears to the whole body of truth. 

* dpxA^ linoTi^fiilC tlvai riva ft^v fiva, kv dk fuKet SUfftc, kv Sk 
foftkv, j ro^c. ^povQ yviaplZofitv. — (rvXXoyctf/i^ rb Iv vpSraffic dfuffogf 
Post Anal. i. 8. 17 apx^ kv fidpet kv S* kfrurrrifjiy 6 vov^. — Ibid. i. 23. 
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§ 1, An Axiom is a principle not limited to any one depart- 
ment of nature, but equally applicable to every eubject-matter.i 
The leading Axiom is expressed under varioua fotmulse. In tlie 
Metaphysics we have," One of two contradictories must be true ; 
and, The same thing cannot be and not be. In the Erior Ana- 

I lyticB,^ The same subject cannot have contradictory predicates ; 

I and, Every subject must have one of two contradictory predi- 

I cates. In the Treatise on Fallacies,^ Things which are the same 
LS the same are the same as one another. 

§ 2. It ia clear that if this principle were not true, if it were 
possible that the propositions, A is B, and A ia not-B, could 
stand together, there could be no reasoning and no thought. 

I Accordingly those who denied the possibility of Knowledge or 
Philosophy, in order to do their work thoroughly, selected this 
principle as the object of their attack. To effect its overthrow 
various doctrines of celebrated philosophers were brought to 
bear. 

Heraclitus, for instance, had said that all nature is in a per- 
petual flux, so that nothing is in the same state for two aucces- 
tive moments." From (Kw it would follow that neither of two 
contradictories could he predicated wilh truth of any subject. 
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Anaxagoraa lield that the ultimate elements could never be 
entirely separated ;' that nothing in nature was pure or simple, 
or excluded opposite elements, but received its denomination 
according to the predominance of particular ingredients. It* 
follows, that neither of two contradictories can he predicated 
absolutely of any subject. He maintained also, that whatever 
aeema is true ;'' an assertion similar to that of Protagoras, who 
taught that man is the measure of reality, which meant that 
opinion is the criterion of truth ;' and, as the same objects pro- 
duce different sensations and opitiiona in different men, it waa 
inferred that truth may be self-contradictory. 

To avoid the consequences of the doctrine of Heraclitus,* 
Plato, who came from this school, maintained the existence of 
immutable Ideas. 

§ 3. As all the sciences alike assume the truth of the Axioms,^ 
it does not appear to which of them the discussion properly 
belongs, and this is proposed as a question in the Metaphysics; 
where it is decided, that, as they are true of all Being, they 
belong to the science of Being, and accordingly they are dis- 
cussed by Aristotle in the Metaphysics.^ 

§4. The Axioma are indemonstrable; for it is impossible 



^\v oXijSuyf tv irjrdpxfiv.— Met. ir. 
4. funixSai vav Iv Travri. — Met. 
iv. 6. tv jravri Tavric tXvai )ioipav. 
— Mot. xi. 6. iiXitpitiSii: fiiv yip 
iiXof Xivtiv q iifXav out cJvai, St-du 
Si irXiJaTOv Vjtaorov fjH, tovto So- 
Kitv tlvat T^v fuaiv rov rfidyiiaroq. 
— Physic. Auac. i. i. 8r( ydp ohitv 
^v amKiKptfiivoVj S^Xov bt^ oirliv 
iv ittijSiE "fiTElv kbtA rflc oiiaias 
in/vijE.— Met. i. 7, 

• 'Ava^aySpou Si itai diro^Oiyfxa 
HtniliovfiiTai rpAc ruii'_iro(pc"p n- 
vis, BTiroioBrn oirolc rd uvra. ola 
Av iwo\dl3wiit.—Mf,t. iv. 5. 

' Ullvoe if It vavTuv flwai XPVf^- 
TBiv fUTpov rbv avBpaijrav' oiSiv 
UrtpBv Xiyuc, ij ri SoKtvv iicdin-^ 
TOVTO rai iJivi irnj-fuis.— Met. xi. 6 ; 
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liv Tl Jll), ivUTiov OPTt /IJrp^l, — 

Plsto, Tbeiet. § 64. avTAptjj cni- 
oTDw (I'r ppiwjffur iiroici. — Ibid. 

* iwrrr', tiirtp iwtffTJifiTj nvfi^ lorta 
ta\ ^povticiQ, Mfat Siiv Turds fi- 
aas filial rapi Tie nioflijrdj jtt-, 
voliaaf oil yip elvai ruv ptjirwy- 
ijriir^,.i,v.— Met. liii. i. 

* raaai yip nl AiraSaicTiical XP^"^ 
rai rots a^iiifiaaiv. — Mat. iii, 8. 

' kmi SrjXov 3n !^ &vTa i/vdpxn 
■ram, roO wtpi ri ov j ov yvhipOiav- 
TOQ tai rcpl ToiiTiov Im-iv ^ Qioipta. 
—Mat. iv, 3. 8n piv oiv roS fAe- 
a&^oB tai TOO mpJ iramjc rflc oiviaf 

dtittpOVVTO^ ^ ri 

miWoyumtSrv ApxHv isriip Inni- 
^nffSai, ^qXoi'.— lb 
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that every truth should be demonatrated, as this would imply 
an infinite series of demonstrations ; and there is no truth that 
has a higher claim than the Axiom to be received on its oini 
- evidence.' To deny them is to deny the poasibihty of reason- 
ing ;' to attempt to prove them would bo to make a petitio 
principii, as they are involved in ail proof.' Besides, all De- 
monstration implies a subject of which a predicate is demon- 
strated, and Axioms whereby it is demonstrated ; and how can 
the Axioms themselves be susceptible of this further analysis ?* 
They can only be dialectically maintained ; that is, if the oppo- 
nent grants ns any premisses, it would not be difficult to show 
a number of absurdities that flow from hia Thesis :' and then 
he is responsible for the petitio principii, as the propositions are 
of his own concession.'' The mode of argument should be, to 
demand a verbal definition of any subject, and then to show 
that it has some predicate, and excludes its contradictory.' 
The doctrine of the Sceptics is aelf- destructive ;^ for if we 



F> ain, f A^aaHu tan ^(fSaiorori, 
fiv.— Met. iv. 3. 
cb yap kartv In irinTorfpne apX^t 
afirofi Toinm jrmitraoflnt riv avX- 
Xoyiafidv. — HsL li. 6. 

a£r(»uffti' dvai fioXXov ro(- 
>X4''i o^' "*' fx""*' "'""(iv. 
Met. IT. 4. \6yow y.lp Ci™5ffiv cSv 
ob* loTi Xriyof diroliifiidc ydp dpx4 
ott dir6Siiiic lartv.—MBt. Iv. 6. 

' airftpijriu ri SioXkyiaQai irpJt 
o'UqXouc- tarA li t/jv dXiiBiiav mi 
irpAc ouriv oliSiv yip ivlixfTai 
u fiijBip vooiivra iv. — Met. iv. 

* A diroicucvirw Av Sa^itv atrtl' 
I wfioi t6 Iv dpxg- — Met. iv. 4. 

' i[ f diroJfucriei) iripi oiriv iari, 

yivot ilvoi iiiroKiliiivov, 

l-Wed ri fiiv rdSij, r4 f dii^iiara 

brSv" dviytri ydp It npuv ilvai, 

n, tai rivwv, r^i* driiiviiv. 

-UbL lii. S. 

* lari f dieattliai iXtycrurw;, Sv 
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oipfSioyliaKda 






piJTH 
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: k6yav 



ItijSiv yap 1 

\iyiaSiu mi iXbic\6yov.—liet. ^. 6. 

' niriot nix o diraiiaevis oXX' 4 
ujrofiii-Biv" dvatfiHi' ydp \iyov vwo- 
pivti Xdyoi'. — Met. iv. i. Compare, 
Alii autem negabant ss pro bae evt- 
dentiik quidtiuam priores fulfse dic- 
luros ; Aed ad ea qats contra dice- 
rentUT diet oportere putabaot.^- 
Arademica Prlora, ti. 6. 

' dpx'ri Sf irpie SiravTas roiirouc 
il opm)io5.— Met. iv. 7. 

wan U opifffioS iiaXun-iow,— Met. 
iv. 8. 

dpX') ^' wpAs UTravra ri Toutura 
Ti dinSv ^futivav yf n. — Met. 



' avpfiaivii t>i ml t4 SpvXkoa/u- 
vov raai roJj rmoiiroic Xoyoic' ai- 
Toic laiToit <lvaipiir, — ^Met. iv 
alto Met. xl. 7. 
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grant that contradictotiea are true together, it follows that the 
contradictory of this very doctrine is true, and that contradic- 
tories are not true together. 

Against Heraclitus it must be maintained, that all things are 
not ever changing, but that in the midst of change there is 
something permanent and changeless ;' against Anaxagoras, 
that, when a subject exchanges any predicate for Its contradic- 
tory, the latter did not previously exist in it actually, but only 
potentially :^ against Protagoras, that only the perfect s 
judgment is the criterion of truth, not any sense or judgment 
indiscrimi nately . ' 

Any doctrine can be verbally denied, hut not always mentally 
disbelieved ;* and, though some have maintained that contra- 
dictories can be true together, yet it may be demonstrated that 
they were belied by their own reason -.^ for, if it be objectively 
true that the same subject cannot have contradictory predicates, 
then, if we take judgment as a subject and belief as a predicate, 
it follows, that the same judgment cannot entertain two contra- 
dictory behefs ; and the consciousness of this inability is a 
cognition of the Axiom. Every understanding, then, recognises 
the Axioms, which thus differ from the Hypotheses,^ a 
the indispensable condition of any opinion or science.' 



' Bri yap lany itlvi)T6c ns fiais 
ifwriov airoit icai vuvHop abrov^. 
—Mat. \t. 5. 

' rh dopicrrov koiaim Xiyuv .... 

ri iipwTiii' ioTi, — Met, iy, 4 ; alEO 

Met i. 7. 

^ t^Bapjiitttiv coi XtXb/^ijfisvbtf 
Tmv iripuv tIi alaO^nipiov Kol Kpirii- 
pioi-, Tois hipovg /iiv iwoXtjin-iBv 
fiirpov livai. Toils ^ iTcpovg aix 
iTroXijirrioi'. i/iofiuc Si tbuto \tyai 



varor . , , ri ydp ;i4 tvlix""!" 1^"^ 
viripx^'-^ ^V nfir^i rd ivavria S 
iirri S6la S6if i) , 
^avEpAv Bri iSivarav S/ia vweXafi- 
^Avtiv rltv airiiv dvai ml /i^ livtu 
ri aUri. — Met. If 

' dpxi dwuriflfroE" i)y yip dwiy- 
KaTov ix"" T^v orwuv •mnivra rfiv 



airrxpav tc 
wv.— Met xi. e. 

AU itrrtv ivar^vai rpig 
\6yov, AXXi vpig rov <itci> \6yoi 
Bbt iil.—Anai. Poet i. 10. 
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tivai Si aM ad laict'iv dii 
Post. Anal, i, 10. 

' flv dvayai fx^'i> rbv OTiavv p 
Siteiiitvor, dji'm/ia.— Post. Anal. 
2. B Sk yvuplZfiv dvaytaiov Tif hi 
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§ 5. How do the Axioms enter science, of nhich they are 
said to he the common principles ? Not as propoaitioaa or pre- 
mifises, but as the principle of Byllogism by which we pass from 
premisBes to a conclusion. 

We may show that the Axiom : The same thing cannot have 
contradictory predicates, is equivalent to the dictum de omni 
el nulla, by applying it to the two first moods of the first figure. 
For in the affirmative syllogism, 

all B is A 
all C is B 

.-. all C is A, 

the major premiss may he considered as assigning A, one of two 
contradictory predicates, to B ; the minor as recognizing the 
identity of B and C ; and the conclusion as affirming, in virtue 
of the Axiom, that C cannot possess the contradictoiy of A. 
A negative syllogism can be analyzed in the same manner. In 
the syllogism, 

no B is A 

all C is B 



the major premiss ascribes not-A, one of two contradictories, to 
B ; the minor recognizes the sameness of B and C ; and the 
conclusion, by faith in the Asiom, denies the other contradic- 
tory of C. The explanation will slightly vary according as we 
take different forms of the Axiom. 

Their equivalence to the dictum de omni et nulla appears to 
have been held by Aristotle from his calling them the Syllo- 
gistic principles, or the Demonstrative principles:' and he 
aeema to mean that they are not employed as premisses, when 
he says that they are not expressed but only implied, unless the 
conclusiveness of an argument is called in question.* 

Xifhi S' droliucTiK^i, tai tAs roivii H iav Xiy Sii^m tai ri mriirtpaaiia 

Uias iK Hiv UrttVTic ieta-iovm. — olirMf. — Post. Anal. I. II. Com* 

Met. ill. i. Tifi Tuv avWoyiirTiKiiv pare aliS' kv avWayia/iip Xafi^vtrat 

JpXMV Tov fAoil6fov inrin iriari- ri (itt. rt ffuXXiXoyioflnf dii yap 

i^woAat. — Met. Iv. 3. UXq J) ftipoc q irporaaig i^ uv u av\- 



To make the Axioms major premisses would be to ^ve some 
colour to the imputation sometimes cast upon Logic, that shft 
leaches a cumbrous mode of reasoning of her own, not that 
which is taught by nature and practised by the uo sophisticated 
understanding. 

Though barren of consequences themselves, the Asioma 
ennhle us to educe the consequences of other truths ; 
though alone they are insufficient, it would be a mistake ta 
suppose that we could dispense with their assistance : hence 
there is an inaccuracy in the following passage of Locke, which 
is otherwise perfectly Aristotehan in its liew. " It was not," I 
says, " the influence of those masims ivhich are taken for princi- 
ples in Mathematics that hath led the masters of that s 
into those wonderful discoveries they have made. Let . 
of good parts know all the maxims generally made use of in 
Mathematics never so perfectly, and contemplate their extent 
and consequences as much as he pleases, he will by their assist- 
ance, I suppose, scarce ever come to know that the square of 
the hypothenuse in a right angled triangle is equal to the 
squares of the two other sides. The knowledge that the whola 
is equal to all its parts, and, if you take equals from equals the 
remainders will be equal, helped him not, I presume, to this de- 
monstration ; and a man may, I think, pore long enough on 
those axioms, without ever seeing one jot the more of mathe- 
matical truths." Essay on Human Understanding, Book i 
chap. 12, § 15. Again, "The axioms are not the foundations 
on which any of the sciences is huilt; nor at all usejitl in helping 
men forward to the discovery of unknown truths." — Book i' 
chap. 7, § 1 1 . It is true that poring on the Axioms alone would 
not enable us to discover mathematical truths, but it does not 
for all that follow that they are utterly useless.' Though i 
productive themselves, they help us to unfold the results of 
more prolific data: and without them we could not make a 

Xayiff/iilc' {■' ^i irpAc rhv dfuptafiri- iaxSiiaiTai' ra ydp yivq tUv Siraw 

rofhira il svKKiKiyiiiTai fl nH tovto, 'inpa' Koi tq. niv n 

duavrav, Hn" ToBro yap ^v itoXAd- roic irotoie uirapxa /wvois, ptff itt 

yian6s. — Post. Anal, ii, 6. iiltwrai Sid riSv reivUv. — P(Mt>. 

' dXK' aiiti rHv miruiii o'p);iui' 
oUv T ilvai Tivae i£ iiv SravTa 
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single step in deduction, as they constitute in fiict the deductive 
faculty. Dugald Stewart recognized the distinction between 
AsioniB and Theses, the latter of wHch he calls First Princi- 
ples, the former Laws of Belief. — (Philosophy of the Human 
Mind, part 2, chapters 1, 2.) 

Mr. Whewell's Axioms are very different from those of Ari- 
stotle. Sometimes they are equivalent to Hypotheses (book s. 
5) : sometimes they contain more than the Hypothesis, being 
supplementary to the Definitions where these are inadequate ; 
sometimes the word is used in the stricter sense. Yet, though 
thus peculiar in his use of the term, he censures Locke and 
Stewart, who affixed a very different meaning to it, for calling 
the Axioms barren truisms. This is true in the sense in which 
they employed the term. The Axioms are themselves barren 
and fruitless, their office being to cause the Theses to fructify. 
In Dialectics and Rhetoric a simUar relation obtains between 
the Topics and the Organa, or specific premisses. 

§ 6. Tlie Axiom is not used in all its generality whenever 
employed, but only so far as it regards the subject-matter under 
discussion:' in Mathematics, for instance, it does not contain 
the notion of Identity, but only the Mathematical form of this. 
Equality. 

'I'he existence and eliaracter of the Axioms is indicated by 
Logic ; and the laws of reasoning, as traced by Genera! Logic, 
may be considered as the development of their simplest form : 
they are used by all the sciences :" they are discussed and de- 
fended by Metaphysics ; and are characteristic of Dialectics. 

The Dialectical Maxims or Topics are modifications of the 
AsioniB, and obtainable by deduction ;' for they appear to be 
the derivative A^iioms to which Aristotle alludes. 
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Aiial. Post. i. 11. 
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It is the Asiom, Ihe principle that one of two contradictories 
must apply to every subject, thnt constitutes the necessity of 
Division.' 

§ 7. Some have assigned all primary truths to Metaphysics : 
this cannot he, unless it ia the sole science ; for all science rests 
on a basis of primarj laws. But though, in resting on Theses, 
Metaphysics only resembles its sister sciences, it stands in a 
peculiar relation to the Asioms. The others investigate as well 
a.9 nae their respective Theses, but employ the Axioms without 
submitting them to an investigation ; for as these principles are 
laws of all Being, their investigation belongs to the science of 
Being, that is, to Metaphysics or Ontology : by Metaphysics, 
therefore, they are investigated as well as employed. 

Logic will take cognizance of the Axioms, as, to a certain 
degree, it takes cognizance of all truths. An Astronomical con< 
elusion, so far as it is a conclusion, obeys certain Logical 
canons ; so far as it regards the heavenly bodies, it belongs to 
Astronomy, In the same way Astronomical principles, so far 
as they are principles, exhibit certain Logical attributes : so far 
as they refer to the Stars, they are Astronomical. And Logic 
stands in a similar relation to the conclusions and principles of 
all other sciences, Metaphysics included, whether the principles 
are Theses or Axioms. Though the latter, then, are peculiarly 
the province of Metaphysics, yet to a certain degree, as well as 
all other truths, they would fall under the cognizance of Tiogic. 

But a much closer relation than this subsists between the 
Axioms and Logic, They are the principles involved in all 
reasoning, (called, as we have seen, by Aristotle, avXXayiariiaii 
apxni, and awaSeiin-txai ap-j^al) that is, they are the very princi- 
ples whose consequences and limitations are traced by General 
Logic. Metaphysics undertakes their Justification and defence 
against all assailants ; Logic assumes them as self-evident, and 

othar o( the four logical laws, of Teases tn elicit a great variety of cun- 

Identlty, Cantradiction, Excludeil elusions from the Aiiam, 
Middle, and Reason and Con&n- ' to I' llnav limivrav tls r^ 

qunnt, of which it I» only a saboi'di- &iaipttnv av y dvTuaiiava, oiit ol- 

nste mod IR cation," — SeeSlrW. H.'s T-ifpn, dvaytJi yap. — Anal. Post. ii. 
sdllioa of Reid, p. 707. Fichle pn 
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developes them into the forma of argument and the canons of 
ayllogiam. Through the Axioms, then. Logic is more closely 
related to Metaphysics than to the other sciences : it criticizes 
both it and them : but while independent of the latter, it bor- 
rows from the former some of its ultimate principles. 
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HYPOTHESES, 



I 1. An Hypothesis is a peculiar principle,' that is, it differs 
from an Axiom, in that it varies in different sciences ; and is the 
element that gives a categorical character to the conclusions, 
by affirming the reality of the first cause whose effects are de- 
duced, or of the substance whose attributes are proved.- Had 
we merely definitions of the cause and the effect, of the sub- 
stance and the attribute, we might indeed demonstrate their 
respective connection. But sucJi an effect and attribute would 
be purely ideal and imaginary ; we should not know their 
reality or actual existence, a knowledge that is essential to the 
completeness of science. If, however, we know the actual ex- 
istence of the first cause or the substance, then by the aid of 
definitions we can not only evince the indissoluble connection 
of the effect and attribute with such cause and substance, but 
also their actual and real existence. The existence of the effect 
and attribute is not assumed in the Hypothesis ;' to prove it is 
the work, and the sole work of Demonstration, for their nature, 
or essential character, is assumed in the Definitions. 

§ 2. It must be observed, that Hypothesis sometimes appears 
to signify the contrary of what has been stated ; for a conclu- 

' idia or olaia apx'l- ^"^ ^ '^"' inaccurate to nse Hypothesis for de- 

Kai S Xa/x^rtTai tlvai. — Post-Anal. Bnitlon, as appears from Post. Anal. 

1. 10. i.9. on S' Ian Tiis plv dpxdt dviy- 

' eimc V 'i i^vai rt ^ /i^ flvai n jcij Xo/i^di'HV.— Post. Anal. i. 10. 

kaii^vovaa, isro0f("c-— Post. Aual. ' rd Ik rouriuv iriiOij naff avrd n 
I. S. 
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sion is said to be hypothetical in the absence rather than in ihe 
presence of the Aristotelian Hypothesis : in modern times a 
theory ia called an HypothesiB berore it is established as ft 
Law — that is, while it consists of Definitions without Hypothe- 
ses ; and Aristotle himself calls conditional conclusions hypo- 
thetical.' This perhaps may be accounted for from a. character- 
istic of the Hypothesis that distinguishes it from the Axiom, 
its want of recognizable necessity. = Hence it seems to have 
been applied to propositions that have scarcely any evidence; 
and a conclusion that rented on such a premiss would be so &r 
conditional, and, in reference to this premiss, hypothetical. 
There will be no confusion if we remember that when an Hypo- 
thesis ia spoken of as a scientific principle, it means that ele- 
ment that renders conclusions unconditional and un-hypothe- 

§ 3. Three characteristics, then, are united in the conception 
of the Hypothesis : it is an appropriate principle ; it asserta 
esietence or reality ; and its necessity is deficient in evidence. 
From this last peculiarity of existential propositions, some mo- 
dem writers have maintained that the demonstrative sciences 
are hypothetical, not categorical.^ Kant maintains that the ex- 
istence of Space and Time are inevitably believed, and hence 
gives the mathematical sciences a categorical character. He 
considers that the want of evidence or subjecrive necessity in 
the Hypothesis of Natural Theology is an important objection 
against that science. But there is no apparent reason why a 
Being should not be possessed of necessary existence, though 
the necessity of its existence be not discoverable to the human 
mind. Aristotle merely observes that existential propositions 
vary in degrees of evidence.* 

§ 4. Arts will be founded on Definitions alone, not on Hypo-' 

' Categorical uid condltioiial are tlvm It aliri cnl tantiv dviylof.—^' 

nppiueii aa sirXiuc and f£ uiroSiircuc. Post. Anal. 1. 10. 

Post. Anal, i, 22, ' Dugald Stewart. 

See the distmctioa of calegorical * ri -/ivos /i^ &TraTi8iaBat ilvat 

or absolute and hypotliotical necee- Sv y ^avipiv 8ri iariv ai yap jful> 

sltf. De Part. Anlm. i. 1 ; also cu; fi/Xav Bn o dpiBpi^ tun mi trv 
Physio. Au»c. li, Q. - Stpiihv eai ^uxfiv- — Post Anal, 
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theaes : for the foundation of Productive reasoning is the con- 
ception of an end, which does not yet exist, but may exist if 
certain means are put into execution.' So the result of Moral 
deliberation is a conditional conclusion ; it only asserts that a 
certain measure must be adopted if we wish to realize a certain 
end. It is the duty, however, of Moral Philosophy to show 
the possibility of this end, that is, not its actuil, but its poten- 
tial existence ; which duty is pei'formed when she establishes 
the freedom of the will. The will is the efficient cause by 
which the end may he realized ; and the propositions which 
state its freedom may be regarded as the Ethical Hypothesis, 
asserting the potential existence of the Moral Good. 

§ 5. Besides the Absolute Hypothesis, there is a Relative 
Hypothesis which is susceptible of proof, and therefore is not a 
genuine first principle -^ it is assumed, however, as a principle, 
because the person to whom it is addressed is willing to accept 
it without proof. This appears to be the sense in which Plato 
uses the word, when he calls the principles of all but the pri- 
mary science Hypotheses, meaning merely arbitrary points of 
departure, capable of deduction from higher principles.^ Under 
this head would come what Bacon has caUed the Axiomata 

A primary law of any science can be analyzed into two ele- 
ments ; one of which defines the character of an original power, 
and the other affirms its existence. Though the latter of these 
is, properly speaking, the Hypothesis, yet it is sometimes used 
to denote the whole truth ;* in which case, perhaps, greater 
prominence is given to the existence of the subject-matter than 

§ 6. The Aristotelian Hypothesis corresponds to what Mr. 

' q f&ft dpx^ role piy T^ o" '"oTf 6iri;3a9(ic r< Kai opftoi- — Ibid, 20, 

ti Tb foo/itwov— Db Part, Anim. i. 1. Jid ri /iq in Apxilv &ve\96vTaQ 

' Post. Anal. i. 10. atovclv A.\k' H vroBtaiau, vovv 

' ri fttv 'f/Bx^ JlTfii' dvayxiiiTai oin Iitxhi'.— Ibid. 

li vn-oSeiniin', ri S' ai iVcpoi' Iw r) fiaXicriic^ rdc irn'o0(<Tfic dvai- 

ipjf;^ dvwA&iTDV fouffn. — Il6p. vl. povaa iir air^ T^dp\^ iropfdt- 

19, T-ai.— Ibid. Tii, IS. 

rdc iiiroflimic iroioi/wmc ait rip- ' flojrip iv roic liaOriftaTUuiis at 

Xisi d\Xi T^ oiTi uB-oOilffdC, oloi' w-roWoiic. — Eth. NIc. vU. 8, 
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Mill has called the Collocation of Causes, which is explained ii 
the following passages : — 

" This leads us to a conception which we shall find of great 
importance in the interpretation of nature ; that of a Perma- 
nent Cause, or original natural agent. There exist in nature a 
number of permanent causes, which have subeisted ever since 
the human race has been in existence, and for an indefinite and 
probably enormous length of time previous. The sun, the earth 
and planets, with their various constituents, air, water, and the 
other distinguishable substances, whether simple oi compound, 
of which nature is made up, are such permanent causes . . . We 
can give, scientifically speaking, no account of the origin of the 
permanent causes themselves. Why these particular natural 
agents existed originally and no others, or why they are com- 
mingled in such and such proportions, and distributed in such 
and such a manner throughout space, is a question we cannot 
answer . . . All phenomena, without exception, which begin to 
exist, that is, all except the primeval causes, are effects either 
immediate or remote of those primitive facts, or of some combi- 
nation of them . . . The whole of the phtenomena of nature 
were therefore the necessary, or in other words, the uncondi- 
tional, consequences of the original collocation of the Perma- 
nent Causes." — System of Logic, book iii. 5. 

" It is necessary here to remark, that in this resolution of the 
law of a complex effect, the laws of which it is compounded are 
not the only elements. It is resolved into the laws of the sepa- 
rate causes, together with the fact of their co-existence. The 
one is as essential an ingredient as the other ; whether the ob- 
ject be to discover the law of the effect, or only to explain it. 
To deduce the laws of the heavenly motions, we require not 
only to know the law of a rectilineal and that of a gravitative 
force, but the existence of both these forces in the celestial 
regions, and even their relative amount. The complex laws of 
causation are thus resolved into two distinct kinds of elements : 
the one simpler laws of causation, the other (in the aptly se- 
lected language of Dr. Chalmers) collocations ; the collocations 
consisting in the existence of certain agents or powers, in cer- 
tain cbcumstances of place and time." — Book iii. 12. 

" Derivative laws, therefore, do not depend solely upon the 
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ultimate laws into which they are resolvable : they mostly de- 
pend upon those ultimate laws and an ultimate fact ; namely, 
the mode of co-existence of some of the original elements of 
the universe. The ultimate laws of causation might be the 
same as at present, and yet the derivative laws completely dif- 
ferent, if the causes co-existed in different proportions, or with 
any difference in those of their relations by which the effects 
are influenced." — ^Book iii. 16. 

The tQtimate laws of the Permanent causes assume, in the 
Aristotelian Logic, the form of Definitions : the ultimate fact of 
the existence of these causes, that gives an unconditional con- 
clusion, is expressed in the Hypothesis ; both are called The- 
ses; and, combined with the developing Axioms, they are a 
sufficient basis of categorical science. 

What Mr. Mill has called a Postulate is the Hypothesis. 
See note to Post. Anal. ii. 7. 
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